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Distinguished Members of the Public Health Committee;

T would like to thank you for the opportunity to speak before you on March 8, 2013 at Wesleyan University
on matters involving Lyme and Tick-Borne Diseases in Connecticut. As you heard from many
constituents, Lyme and Tick-Borne Diseases is truly a public health threat to the citizens of Connecticut.

As I promised at the public hearing, T have gathered information for you to use when you discern on the
proposed bills HB-5104 and SB-0368 both relating to Lyme and Tick-Borne Diseases. Support for
my testimony and as well as for the many questions asked by the Committee can be found in the “Public
Testimony Submitted and Support” booklet included herein.

Many testimonies (those you heard on March 8 and those submitted in writing) reveal the true
experiences of those who have had the misfortunate to navigate through this complex disease, not only
medically, but professionally, politically, psychologically and financially. Due to the complexities, a well-
balanced, scientifically diverse Advisory Committee is truly warranted to take the time to
assess the many challenges that face those who have the disease and those who are at risk (all of our
citizens in CT).

Please take the time necessary to read the information and the testimonies of those submitted. Ican
assure you that these are just the mere few of those currently afflicted with this disease in our state. To
help you understand the impact of the citizens around you, 1 encourage you all to spend a few minutes
(where ever you go) asking the question to our citizens, “What do you know about Lyme and Tick-Borne
Diseases in Connecticut?” “Have you or anyone you know been effected by this disease?” You will quickly
find people all around you who know someone {or many) who have been devastated by this disease. The
next time you stop for a cup of coffee, just ask... The next time you are in line at the grocery store, just
ask... Please, ask the question to your friends, family, peers, public... understand the need for change in
the face of this terrible disease. The health of the Connecticut citizens you represent depend on it.

Respectfully yours,

Marie L. Benedetto 1 henelvmeemail.oom or 860-324-4237
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“Knowing is not enough; we must apply.

Willing is not enough; we must do.”

Johann Wolfgang von Goethe —
Scientifically and politically minded literary artist (1800s)

“Just because you cannot SEE the pain;

Doesn’t mean it is not there....”
Mattina Benedetto —
13 year-old Lyme Disease patient for 8 years...
A message to doctors...

On March 8, 2013, my daughter, Mattina Benedetto, spoke before the
Public Health Committee articulating her eight-year battle with Lyme
and other Tick-Borne Diseases.

Let the wisdom, courage and perseverance she has put forth in facing
this Disease and speaking with you, set the example you will need to
move forward with the change so desperately needed for the citizens
of Connecticut in the face of Lyme and Tick-Borne Diseases.







Marie L. Benedetto
329 Cherry Hill Rd.
Middlefield, CT 06455
mbenelyme@gmail.com

March 6, 2013 — Senate Bill 0368/HB 5104 — Pablic Testimony

To Connecticut Public Health Committee:

Summary: My personal experience with Lyme and other Tick-Borne Diseases can be found at the bottom of this
testimony. As you will note, my family’s experience is not all that different than the many others who have had the
unfortunate experience to face this disease and navigate the difficult process of obtaining adequate information and
prompt, appropriate diagnosis and care.

Awareness (prevention), Prompt, Appropriate Diagnosis and Care... Sounds like something simple to obtain
after a disease well-known to Connecticut for over thirty years.

Ironically that is not the case...

The number of Lyme disease cases in the United States has doubled since 1991. The Centers for Disease Control
and Prevention estimate that there are nearly 325,000 new cases each year—making Lyme disease an epidemic
larger than AIDS, West Nile Virus, and Avian Flu combined. Yet, only a fraction of these cases are being
treated, due to inaccurate tests and underreporting. Each year, hundreds of thousands go undiagnosed or
misdiagnosed, often told that their symptoms are all in their head.

##Centers for Disease Control (CDC), Infectious Disease Society (IDSA), Internationat Lyme and Associated Disease Society (ILADS), CT Dept. of Public
Health, Lyme Organizations (See Agreement Chart)

All Sources Agree (per sourced information**) Experience/Challenges (faced by the general public,

patient/physician)

Causes of Lyme and Tick Borne Diseases: Causes of Lyme Disease Misunderstood:

Lyme disease is cansed by bacterimn — Borrelia

The white-footed mouse lives in all kinds of areas, particularly
burgdoferi

in people’s yards/barms/garages/stonewalls, edges of forest.

90% Reservoir of this bacteria resides in a white- Many people are under the impression that care is only needed
footed mouse - which infects ticks that feed on if you go for a walk in the woods. Squirrels, foxes and other
them animals also carry ticks, not just deer.

Transmitted to humans by bite of infected black-
legged ticks

Questions arise on how long the tick needs to feed to increase
risk of infection

Ticks that transmit Lyme disease also transmit other
tick-borne diseases

Co-infections are not commonly known by physicians/public,
50 symptoms may be missed

Prevalence:

What really is the prevalence in CT?

Prevalent across the United States and throughout
the World

CT has been the epicenter for Lyme for years...
CDC acknowledges 10% underreporting

Most common disease carried by ticks in the United
States, and the number of those afflicted is growing
steadily—from 10,000** (100,000) reported cases
in 1992 to 30,000 in 2009** Underreported 10% -
300,000 cases

CT 1S an ENDEMIC area — but how many ticks are infected?

With what bacteria or other tick-borne diseases are they
infected with that pose a risk to human?

Veterinarian reports Y4 dogs are tested positive with Lyme
bacteria in Middlesex County

45% of all cases occur in the Northeast/Upper
Midwest

Surveillance criteria has changed over time skewing
comparison data

W
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Marie L. Benedetto
329 Cherry Hill Rd.
Middlefield, CT 06455
mbenelyme@gmail.com

All Sources Agree (per sourced information™*)

Experience/Challenges (faced by the general public,
patient/physician)

CT — 2611 reported 30,380 (based upon
underreported 10% and reported 3,380 cases)

Changes in case definition for laboratory and physician
reporting has changed over time skewing comparison data

25% of reported cases are children ages 5-19

Local Tick Tests have not been widely performed

Prevention/Awareness:

How can the Unaware become Aware?

Most humans are infected through bites of immature
ticks called nymphs (size of a poppy seed)

Bites go undetected very often — so the only thing one may be
aware of is onset of symptoms

Ticks can attach to any part of the body, but are
often attach in hard-to-see areas; groin, armpits, and
scalp.

No funding has been made available to do community-based
awareness programs

A single tick bite can have debilitating
consequences

An infrastructure is in place (local health depariments) who are
also unaware of this disease and the prevalence of syniptoms

Best treatment is prevention/reducing exposure to
ticks

Prevention measures (tick checks, showering, covered skin,
etc) is fantastic, but not always practical. Young children run
in and out all day and will not wear pants/long-sleeve shirts in
the summer

Prompt Diagnosis and Treatment

The average patient sees 5 doctors in 2 years before being
diagnosed with Lyme and other Tick-Borne Diseases (lda.org)

EARLY treatment is KEY to prevent severe illness

If tick bites go undetected, wait until symptoms appear before
going to physician

If lefi untreated, infection can spread to joints, heart
and nervous system

Physician doesn’t agk about potential exposure to ticks (even
though we are in an endemic area) or if the patient remembers
atick attached

Clinical manifestations most often involve; skin,
joints, nervous system and heart

General practice, if symptoms are vague — is to wait and see

Available information is ouf-dated — in need of revision

Lyme Drisease is diagnosed based on symptoms,
physical findings and possibility of exposure to
infected ticks

If Practioner suspects Lyme, a test will be ordered
Reliability of the tests are in question

Lyme Disease is a CLINICAL diagnosis

Practioner will often use Laboratory tests to DIAGNOSE or
RULE OUT the disease

Laboratory testing may be helpfu! if used and
interpreted properly

Laboratory tests are NOT all the same — case definition of
positive results are reported based on surveillance guidelines

Healthcare Practitioners in endemic areas should
become familiar with the clinical manifestations and
recommended practices for diagnosing and treating
L.yme and other Tick-Borne Diseases

Many physicians are not aware of any Lyme or other co-
infection symptoms other than “achy joints™ and “bulls-eye™
rash. Neuro symptoms are often missed during this phase.

If caught — often standard protocol of antibiotic treatment is not
enough (40% often end up with life-time etfects of the
untreated disease)}(1da.org)

“Knowing is not enough; we must apply.

Willing is not enough; we must do.”
Johann Wolfgang von Gosthe —

il .
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Marie L. Benedetto
329 Cherry Hill Rd.
Middlefield, CT 06455
mbenelyme@gmail.com

r2013 Legislative Proposal: - Senate Bill 0368 and combine House Bill 5104

1. Scientifically Diverse Lyme and Tick-Borne Disease Advisory Committee
(The language in the bill MUST ensure broad spectrum AND MUST inclade patient representatives)

2. Review Major Gaps in Understanding the Tick-Borne Diseases

3. Identify Opportunities for:
a.  Coordination of Efforts between agencies/communities and organizations

b. Additional Funding for Community-Based Programs for Awareness, Physician Awareness, Research and
Prevalence testing

4. Report on Findings and Make Recommendations based upon those findings (see VA Lyme Disease Task Force Final
Report)

5. Reporting from CT DPH — incorporating two standards of care throughout...
a. Annual Public Reporting of grants/funding dedicated to Lyme and Tick-Botne Diseases (including
community-based awareness programs)
Annual Statistical Reporting _
¢. Consistent and updated information on Website regarding disease and associated risks (easily accessible for
the unaware)
d. Coordinated Awareness — State Parks, Schools, Local Communities, etc.

Respectfully Submitted; March 7, 2013
Marie Benedetto, CPA, MST
mbenelyme(@igmail. com

Personal Experience — Myself (symptoms started 3/2012 — currently being treated 3/2013)

Infected after playing ball with my children in our front yard in Middlefield. Aching/crackling neck, progressing to shoulders, upper arms,
back, hip and right thigh. Muscle twitches/pulses and atrophy, delayed motor skills, slowed speech, slurred speech, muscle weakness,
cognitive barriers, double vision (images overlaid). decrease in hearing, ringing in ears, sensitivity to noise, increased irritability, decrease
cognitive stamina, not able to spell or speak the right words, unmotivated, migraine headaches, began falling, unable to do anything quickly
or concentrate for any extended period of time, right knee/leg felt swollen(big), SPECT scan revealed decrease in blood flow in areas of brain.

Initial visit to general Practioner; tested for Lyme, arthritis and MRI (m.s.)... Per physician, Lyme titer was “negative”, recommended a
neurologist. In meantime, went to Naturopath, felt symptoms were consistent with Lyme and tested again. The test then came back positive
with two I’m (even according to CDC). Called Physician and faxed new results, 4 weeks Doxyclycline ordered. Neurologist confirmed that
infection spread through spinal cord based upon symptoms, but was certain that 4 weeks Doxyclycline would be sufficient. Ididn’t start
Doxyelycline until about 8 weeks after initial infection.

By the 4th week, I was symptom free on the Doxyclycline, Tknew I couldn’t get any more antibiotics from my physician, but also knew-
based upon my danghter’s experience, that this might not be enough. Sure enough -- two weeks after going off the Doxyclycline, all
symptoms retutned, although not as intense at first, but more severe and systematic overall.

After Lyme Literate Doctor Visit, put on oral antibiotics, but progress slow and worried about decrease blood flow in brain (per SPECT Scan})
and consistent cognitive dysfunction. IV therapy ordered — I am nearly symptom free currently (after 10 weeks) while on IV and feel much
better. Able to maintain cognitive stamina and seamlessly do the things that became very difficult (e.g. like making a bed, speaking
ielligently, spelling).

T KNEW about Lyme disease and KNEW who to go to, and STILL couldn’t get treated quickly enough. It is about one year since my

symptoms began. T hope that I will be able to recover fully from this ordeal so that T can better take care of my family and balance my
work/social life.

W
CGA - Public Health Committee Hearing - March 8, 2013
Proposed Bills S0368/HB5104 — Marie Benedetto Page 8







Marie L. Benedeito
329 Cherry Hill Rd.
Middlefield, CT 06435
mbenelyme@gmail.com

Personal Experience; Marie L. Benedetto — daughter infected
Lyme/co-infecied danghter, undiagnosed for 6 years (Age 5 to carrent age i3)

Symptoms: Chronic fatigue/stamina issues, night sweafs, vision, hearing issues, cognitive/fogginess issues, lower body temperature, sleep
issues, continued illness, walking/balance issues, food sensitivities, compromised immune system, fevers, neurclogical dysfunction/weakness
on right side of body, excruciating burning shooting pains, paralysis of leg, arm, face, feet, temporary blindness, numbness, memory loss, at
times unable to walk or talk, unable fo atiend her entire fourth-grade year at schoel, misconception about her acadermic abilities, etc. ete. A
LOT of issues for a young girl that may have been avoided.. Reinfection in November 2012, caused fremors, numbness in left hand, feet,
Tegs... in addition, anxiety and social withdrawal from friends.

Treatment from medical community — passive, not knowledgeable, unwilling to link symptoms holistically, geperal disregard, implied
mental illuess, even with knowledge of tick bite and risk factors, when diagnosed with Lyme Disease¢ — many medical professionals wouldn't
even use the word or acknowledge you. They wouldn’t even write it in the medical records even after you tokd them the history...even after
you gave a positive fab report (even according to CDC positive)...

Our actual detailed story of our challenges with the local medical community would send shivers down most parents’ spines.. and they would
never again go to a doctor without using their own sense of self-advocacy armed with knowledge and maintain their own medical history.

Costs Associated: 'We have spent tens of thousands of dollars (I have actual numbers for submission if you wish) of our own money as
insurance companies do not always cover the medical specialty of which is needed to fight this discase. The insurance company has atso paid
a great portion of various bills adding to the surmounting cost of this disease to our family. If the information was generally accepted and
available at the time my daughter became ill, a pediatricians’ question “Has she been bit by a tick in the recent past” may have been asked and
all of this could have been prevented with a $25.00 bottle of antibiotics. There is no measurable cost to the pain and suffering my daughter
(and our family) has endured for the past eight years.

Final Treatment — We needed to go out of state (New York City) - it appears if anywhere from New Haven County and North in CT (at the
tirne)- absotutely NO acknowledgement whatsoever that there is even the remote possibility you can contract LYME disease/co-infections.

Received treatment with antibiotics (oral and IV) (3 yrs of treatment) and holistically treated to support immune, endocrine, and nervous
system. Co-infections are significant in her diagnosis and treatment. She is currently doing well in school, has more stamina, betier
concentration, stronger immune system. Unfortunately due to the prolonged disease, some permanent damage may have been done
(thyroid and nerve damage) and will continue to have to be monitored for relapses {due to how the bacteria can hide and wait for an
opportunity) and then will be treated. She is left with memories of her childhood being ill, in pain/incapacitated at times. Now our fears lie
ahead of relapse and will she pass this on in utero should she have a child in her future...it is a possibility that we don™t want to face...

Next Steps: Now that my daughter is on a seemingly positive healthy path — I have more time fo dedicate my energies to improving the
process, awareness and overall good heatth of the citizens of Connecticut. T want to help the individuals and families avoid the challenges
and hurdles we faced in finding the appropriate medical care needed for our daughter. It is devastating to the families and not to mention the
victim herself, No child or citizen in the State of Connectieut or anywhere for that matter should have to undergo the scrutiny and general
disregard of the medical community that we had to face,

People have sought me out with their own challenges facing them with similar symptoms, stories... I can name over 30 individuals alone
who have sought me out in the past year (even perfect strangers) that have the same story... A most powerful realization that came to me in
2009 when my daughter was first diagnosed when I attended a local symposium in Glastonbury to learn more about Lyme Disease. Over 300
people attended this local event, all strangers in the room, yet linked together with the same story...we all experienced similar symptoms,

similar medical community pushback and disregard. .. How can we all be CRAZY? These were just 300+ local people who happened to hear
of the event, and happened to be able to make it to the event...all with similar symptoms and stories... That is statistically significant to me.

My hope is that we can come together and provide the awareness necessary to protect the health of our citizens.

M
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Bill Number: S0368
Lyme and Tick-Borne Diseases testimony

Submitted by: Paul Benedetto, Middlefield, CT paulbenedetto@yahoo.com

March 8§, 2013

Lyme Disease is a bacterial infection transmitted to humans by the bite of a tick. According to the CT
Dept of Public Health, there are more confirmed cases of Lyme Disease in CT in 2011 than any other
reported disease except for Chlamydia and Gonorrhea.

| have been a Lyme Disease patient. At present, my wife and daughter are Lyme patients.

As is common amongst those with Lyme Disease, 1 had persistent symptoms for a number of years that
were always unexplainable by each doctor 1 had visited. | saw general practitioners and specialists,
some offering ideas about the cause of my symptoms, some not. However, the symptoms never quite
fit the suspected causes. After many years, one doctor suspected Lyme Disease, | was finally diagnosed
and was ahle to be treated.

The difficulties with Lyme disease are too complex and too voluminous fo discuss in the three minutes |
am permitted to speak at this hearing, so | will note two of them, related to diagnosis.

First, Symptom Variety and Inconsistency.

There is no definitive symptom or set of symptoms that consistently determines a Lyme infection. There
can be a wide range of symptoms, many of which can be inconsistent from patient to patient. The
variety and inconsistency make it difficult for doctors to make a clinical diagnosis. tmagine how
confusing, time-consuming and expensive it is for the patient. Each doctor may be using a different
source of information on symptoms and diagnosis. Some doctors will use CDC surveillance criteria as a
diagnosis guideline, despite documentation to the contrary.

Second, Blood Testing.

There is ﬁo single, definitive test that can determine whether or not a person has a Lyme infection. The
blood testing primarily used today does not enjoy universal agreement on what defines a positive result.
Different labs will report different sets of data. There are false positives and false negatives. The testis
known to be of low accuracy. Despite these shortcomings, many doctors will not perform a clinical
diagnosis, but will rule out Lyme disease if they interpret a blood test as negative.

As long as there are difficulties with diagnosis as | have outlined, patients will continue to suffer without
adeguate treatment.

M
A ——— e S S
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PUBLIC TESTIMONY —
Senate Bill $0368 — Lyme Disease
March 6, 2013

My name is Mattina Benedetto. | am thirteen years old and live in the town of Middlefield
with my parents and brother. | am writing to you about my horrible experience with an
awful disease. Lyme Disease. | have been battling Lyme Disease ever since | was the
young age of five, but wasn't diagnosed and treated until the age of 10. Since then my
life has been drastically changed over long difficult years. My life has not only been
changed but dreadfuily painful. '

Some of my symptoms were (and some still are):

Nerve pain - stabbing shooting pains in arms and legs

Skin pain - like sunburn pain - clothes on my skin would hurt
Aching neck, wrists and knees

Muscle weakness

Intermittent fremors

Soles of my feet would hurt

Always getting sick with fevers/colds/flu’s

Intestinal issues

Complete memory loss - didn't even recognize my mother on one severe occasion
Short-Term Memory issues

Fatigue - not able to get out of bed

Paralysis of jaw/tongue, arm, leg

Loss of vision in right eye

Doubile vision/flashing lights

Feelings of passing out

Numbness in my hands, feet and legs

Chest pains

School

| missed my whole fourth grade year

| felt lonely, helpless and | was annoyed that there was nothing | could do about it.
| missed my friends and wanted to be at school

It was extremely hard to keep up with school work while at home

| would try so hard to do well, but just couldn’t do well at school

It is often difficult to find my words ~ sometimes | just give up speaking

Treatment at Doctors Office

They didn’t seem to believe me and it would make me feel horrible. | felt ignored and
disrespected.

Treatment: ‘
Finally (after 5 1/2 years) we found a doctor who believed me... and | started-ihe painful
process of treatment...

Past three years: pills, supplements and more pills - sometimes up to 7 times a day

IV through port in my chest

Painful weekly shots
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Thankfully the treatment has helped me feel much stronger and healthier. My vision
issues are gone, the stabbing pains have subsided. | still battle fatigue now and then,
but am able to participate in most things with my friends.

Unforfunately, | was bitten again this past November, and have had reoccurrence of

many symptoms...... and now | am being treated again... and starting feel better. My
left hand is still completely numb; | am starting fo get used to it...

| hope my story can help doctors understand better and hopefully believe their patients
who have similar symptoms. | hope my story can help others know that they are not
alone.

| wish that more people can understand this disease so they don't have to wait six years
to get treatment.

The message | want to give to ail of the doctors who don’t believe their patients...

Just because you cannot see the pain - it doesn’t mean it is not there...

Thank you for the opportunity to submit this testimony to the Connecticut Public Health
Committee. :

Mattina Benedetto
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Propased SB0368/HB5104 Lyme Tick-Borne Diseases
Sources of Information
Agreement Chart

O IBSA haDs

fLauses of Lyme and lick-Borne Diseases
Tyme disease /s caused Dy the Dacterium Borrela BurGaonar and 1s transiien o
humans through the bite of infected blackiegged ticks. X v W

The ticks that transmit Lyme disease can transmit other tckborne diseases as well. x v '
|prevatance of Lyme and Tick-Borne Diseases

Frevalant across the United States and throughout the worid 'd X

Lyme disease is the most common disease carried by ticks in the United States, and
the number of those affficted is growing steadily—from 10,000 reported cases in

1992 to 30,000 in 2009. Underreported 10% - 300,000 X v v
Approximately 95 percent of all cases of Lyme disease occur in the Northeast and

the Upper Midwest, X v
Connecticut 2011 - 3038 Lyme Disease (underreported - 10%) +30,000 X v e

IAwareness/ Prevention

Ticks can attach to any part of the human body buf are often found in hard-to-see

afeas such as the groin, armpits, and scalp, X v v
Most humans are infected through the bites of immature ticks called nymphs.

Nymphs are tiny (less than 2 mm) and difficult to see; X v v
A singie tick bite can have debilitaling consegquences. X v

The best treatment for Lyme disease is prevention/reducing exposure to ticks X X

lPrompt Diagnosis and Treatment

Earfy freatment is the Key to prevent severe illness v v
If left untreated, infection can spread o joints, the heart, and the nervous systent. X v v
Clinical manifestations rost often involve the skin, joints, nervous system, and

heart v v

Lyme disease Is diaghosed based on symptoms, physical findings (e.q., rash), and
the possibility of expasure to Infected ticks; Iaboratory testing Is helpful if used
correctly and performed with validated methods. X v

Lyme and Tick-Borne Diseases Is a CLINICAL diagnosis v v X

Health care practitioners, particularly those in areas of endemicity, should becorne
familiar with the clinical manifestations and recommended practices for dlagnosing
and treating Lyme disease, HGA, and babesjosis (A-IIT) X v

X souwrced Information
¥ agree with sourced infarmation

Centers for Disease Control (CDC), Infectious Disease Society (IDSA), international Lyme and Associzted Diseases Society {ILADS),
CT Department of Public Health {DPH), Lyme Disease Assoclation {LDA}, Lymedisease.Org (LD.org), Nationa! Institute of Health (NiH)
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CTDPH LDA theorg MM

' v v
v v v
v v
v v v
v v e
X v v
v v v
v v v
Criticat
Mesds Gap

v
X v v

v v v X
v v '
s v v
v ' v
v v v
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Lyme Disease Association Lyme Disease Analysis
Connecticut / National Reportable Cases '

3,896 (11%)

2008 Lyme Disease Reported Cases

10 e 20 Heis

—— @8CT ~ “H%b A0LE D03E g
9% Ui 5o 30068 30858

ZUS less CT
Ko -20i1 - 35566 veputel + 1067 = A ELD

i ‘Adjusted for | T Adjusted for |
CTLyme | CDC estimate § US Lyme | CDC estimate f
: | Disease Cases { only 10% cases Disease Cases | only 10% cases j
I 20082 | 3,896 38,960 35198 T 351,980 |

N 2007 - 3,058 30,580 27,444 274,440

/ 2006 1,788 17,880 19,931 199,310
” 2005 1,810 18,100 23,305 233,050
) 2004 1,348 13,480 19,804 198,040 |

/ 2003 1,403 14,030 21,273 212,730
{ 2002 4631 46,310 23,763 237,630 l

\ 2001 3,697 - 35,970 17,029 170,290
” 2000 - 3,773 37,730 17,730 177,300 |
T 1999 3,215 32,150 16,273 162,730 I
1998 3,434 34,340 16,801 168,010 j

1997 2,297 22,970 12,801 128,010
1996 3,104 31,040 16,455 164,550 |
1995 1,548 15,480 11,700 117,000 j

1994 2,030 20,300 13,043 130,430
1993 1,350 13,500 8,257 82,570

1992 1,760 17,600 9,908 99,080

1991 1,192 11,920 9,470 94,700

1990 704 7,040 7,943 79,430

Total

1890 1o 2008 45,938 459,380 328,128 3,281,280 l

{4} Source data compiled from CDC pub: data (MMWR}

(2) Lyme disease case definition was changed for 2008 and the category of probabie was reported for the first fime. (US 2008 confirmed = 28,921/
probable = 6,277) {CT 2008 confirmed = 2,738 { probable = 1,158) The numbers used in 2008 include confirmed and probable cases reported by
CDC. According to the CDG, only 10% of Lyme disease cases that mest the case definition are reported, meaning if 10,000 cases are reported,
100,000 cases occurred. This data does naf include all the cases fhat side the stringent survelllance case definilion, e eeommmes
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TABLE B-1  Annual Funding of Tick-Borne Disease Studies by
Agency/Organization, 2006—2010

AgenrcyIOrg ,

#) 2006 2007 2008 2009 2010 Average
NIH-NIAID $91,765,324 $83,686,260 $63,747,787 $73,563,255 - $62,552,525
(404)

CDC (19) $5,706,765 $5631,765 $5614,765 $1,226,765 $9,685,126 $5,573,037
NIH-NIAMS $2.051,376 $2,579,209 $2,758,608 $3,231,214 — $2,655,102
(15)

US-EPA (6) — — — -— $1,509,759 $1,509,759

USDA-ARS  $1,424,000 $1428,000 $1,447,000 $1,376,000 $1506,000 $1436,200
®)

NSF (5) $390,196 $1,093,733 $1,436,180 $2,990.954  $376,133 $1,256,439
NIH-NINDS $662,366  $458,834  $654,163  $220,625 $597,877 $518,776
(4)

US Amy $237,750  $237,750  $243,500  $232,000 $237,750  $237,750
PHC (1)

USDA- — -— — —_ $318,000  $318,000
NWRC (2)

YEARLY $102,000,027 $94,877,801 $75,902,003 $82,840,813 $12,483,1 - $73,620,756
TOTAL '

From: B, Federai Funding of Tick-Bome Diseases fPr(juJ mu_d’\ do@S ar q ot
(:Lﬂ/\l"vwb’t 7 We dGJY\‘l’ f'CéL“'
Know ' (not easily accesstble:

Critical Needs and Gaps in Understanding Prevention, Amelioration, and Resolution of Lyme
and Other Tick-Bome Diseases: The Short-Term and Long-Term Outcomes: Workshop
Report.

Institute of Medicine (US) Committee on Lyme Disease and Other Tick-Bome Diseases: The
State of the Science.

Washington (DC): National Academies Press (US); 2011.

Copyright © 2011, National Academy of Sciences.
NCBI Bookshelf. A senvice of the National Library of Medicine National Institutes oftieallh, e
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FIGURE B-3 Total allocation ,@f funding for tick-borne disease studies by study
type, 2006-2010 (i mplahve Sy eark . :
(1) Education [ Preverchon -

From: B, Federal Funding of Tick-Bome Diseases € %74— i Hion —

How much has 7
Spondt on Educahon
fff)j/cu_@y\heif\ ﬁxmfu{ﬁ " G ppeays ts
he ONLf research.
Critical Needs and Gaps in Understanding Prevention, Ameiioration,-;d Resolution of Lyme

and Other Tick-Borne Diseases: The Short-Term and Long-Term Cutcomes: Workshop
Report.

Institute of Medicine (US) Committee on Lyme Disease and Other Tick-Borne Diseases: The
State of the Science.

Washington (DC): National Academies Press (US); 2011.

Copyright © 2011, National Academy of Sciences.
NCBI Bookshelf. A service of the National Library of Medicine, National Institutes of Health.
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L‘ff’f"\tf{ VS West Niee Disp&i@;TL/

Table 2: Human Cases of WNV Infection - Connecticut, 2000-2011 L6065 - 201

bie

I
Total Cases (y 35,
Age range (median) 658 (57) * AR
Gender
Female 42 (47%)
Male 47 (53%)
Syndrome
Meningitis/Encephalitis 84 (72%)
WNV Fever 24 (27%)
Other Clinical Unspecified 1 (1%)
Fatalities 3 (4%)
Hospitalized 60 (67%)
WNV = Q4 . -
{0tk 2000 2011 2 ) i i sibhie?
G(LW e LYME NBEASE= 455 (26O —how 1€ g pos b _
Table 3: Fatal Human Cases of WNV Infection - Connecticut, 2000-2011 .
LYME — ol
m e i 1 ned
¢
Total Cases @ I 95} 000 +-
Age range (median) 81-89 (83) -
Gender
Female 2
Male 1
County
Hartford 1
New Haven 2
Town
East Haven 1
New Britain 1
New Haven 1
Syndrome 3
Meningitis/Encephalitis 0
WNV Fever 0
Other/Clinical Unspecified

CGA - Public Health Committee Hearing - March 8§, 2013
Proposed Bills S0368/HB5104 - Marie Benedetto

Page 17



Table 1: Human Cases of WNV infection - Connecticut, 2000-2011

2000

2001

2002

2003 | 2004 | 2005 | 2006

2007

2008

2009 | 2010

2011

Total

Total Cases

1

]

17

17

1 5]

9

4

8

0

11

88

Acguired out of CT

2

1 1

1

1

Acquired in CT

17

15

5

8

7

11

83

Deaths

1

1

Age Range
{median)

62

37-89
{68)

24-81

{45)

6-85
(55

78 (62)

34-33 | 41-81

(63)

48-78
{67)

12-87
(49)

45-81
&4

45-87
{73)

6-89
(57)

Total by County
{Acquired out of CT)

Fairfield
Hartford
Litchfield
WMiddiesex
New Haven
New London
Toliand
Windham

]

1(1)

1

el )

1(1)y| 3
1(1)

(1)

8 (1)

B~

-

47 (2)

18 (2)
1(1)
4

14
2(1)

Total by Town
(Acquired out of CT)

Ansonia
Bethlehem
Branford
Bridgeport
Bristoil
Broolkdield
Colchester
Coventry
Danbury
Darien
Durham
East Haven
Fairfield
Greenwich
Hamden
Hartford
Meriden
Middietown
New Britain
New Fairficld
New Haven
No Haven
No Stonington
Norwalk
Plainville
Sherman
Simsbury
Southingten
Stamford
Stratford
Trumbuil
Wallingford
Westbrook
West Hartford
West Haven
Westport
Wethersfield
Woodbridae

1(1)

1(1)
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Proposal for CT Bill - Lyme and Tick-Borne Disease Prevention, Education and

Research Act
Marie Benedetto — mbenelyme@gmail.com
Caye Helsley - caye@helsley.com
Public Health Committee Public Hearing — March 8, 2013
Purpose: Establish a Tick-Borne Disease Advisory Committee {“TBDA Committee”) under
Proposed Bill: “Lyme and Tick-Borne Disease Prevention Education and Research Act of 2013”7

I. Duties of TBDA Committee: Ultimate Goal —- Advise and give recommendations to CT
Department of Public Health (and related agencies/organizations) within one year of
commencement of TBDA Committee, subsequent year/s ensure recommendations are
implemented timely:

1. Review Published public/private treatment guidelines, sclentific information, and evaluate such
strategies for effective representation of wide diversity of views
2. Identify Opportunities to coordinate efforts with Fed/CT/other State agencies and private
organizations
3. Ensure broad spectrum of scientific viewpoints represented in public health policy decisions and
that the information disseminated to public and physicians is balanced
4. Identify need for funding for research, physician education, and general public awareness
5. Make appropriate recommendations to CT Department of Public Health/Other applicable State
Agencies (and/or Governor) on such as but not limited to:
+ Disease Prevention
« Opportunities for cooperative communication and posting of information between
agencies and organizations
¢ Current Testing Methods and Guidelines
Education (Physician and General Public)
Research Findings/Funding
Surveillance
Other Current Concerns
O Animal/Vector Transmission
Pregnancy and Sexual Transmission
Blood and Organ Donors
Children and Effect on Learning in Our Schools (at risk group ages 5-14 *cdc)
Other

0 O 0

e e e}
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Proposal for CT Bill - Lyme and Tick-Borne Disease Prevention, Education and

Research Act
Marie Benedetto — mbenelyme @gmail.com
Caye Helsley - caye@helsiey.com
Public Health Committee Public Hearing - March 8, 2013

11. Miake of Up the TBDA Committee {absolutely essential in representing BROAD SPECTRUM

of sclentific view points]

1.
2.
3.

e

T eem——rs

Appointed Members as dictated by Public Policy according to General Assembly Guidelines
{Additional members as required for subcommittee if TBDA Committee decides prudent)

Not less than 6 members from the scientific community representing broad spectrum of
viewpoints held within the scientific community related to Lyme and other Tick-Borne llinesses

A. Practicing Physicians Treating Lyme Disease: {not less than 5 years experience in
diagnosing/treating Lyme Disease and other Tick-Borne illnesses in the latest 7 years)
Including but not limited to the following areas: TLADS pembers st e

e This process
psychology inclardzd i This process

Neurology
Ophthalmology
Rheumatology
Pediatrics

General Practioner
Infectious Disease
Other

e ® 8 & & & b

B. Other Areas of Scientific Expertise:

Pathology

Internaticnal Lyme and Associated Disease Society Experis
Veterinarian — hese dis  are aware ot The prevetenss
Infectious Disease

Other as deemed necessary

C. State Agencies:

Dept. of Agriculture

Dept. of Public Heaith

Dept. of Environment Protection
Ct. Commission on Children
Other as deemed necessary

D. Lyme Organizations:

s TBDAlliance D+ @ excilend fesources
e Lymedisease.org

Lymediseaseassociation.org
BLAST — Prevention Program
Other as deemed necessary

E. Patient Representatives — experienced in navigating this disease (Not less than 2 members)
% must -~ These are catehsiders and heve
LEPerie nced The Chelle NSER The t
need o he addressed
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Second Section Proposed:

Proposed Bill Key Points: SB 00368:

Currently Reads: AN ACT REQUIRING THE DEPARTMENT OF PUBLIC HEALTH TO REPORT ON
LYME DISEASE AND OTHER TICK-BORNE ILLNESSES. (change titie name: Lyme and Tick-
Borne Disease Prevention, Education and Research Act)

Be it enacted by the Senate and House of Representatives in General Assembly convened:

That chapter 368a of the general statutes be amended to require the Department of Public Health, in
consultation with an advisory board established to study Lyme disease, to, not later than September 1,
2013, (1) report to the joint standing committee of the General Assembly having cognizance of matters
relating to public health concerning recommendations for best practices to prevent, diagnose and treat
Lyme disease and other tick-borne illnesses, and (2) disseminate information to the public and health care
providers concerning the prevention and treatment of Lyme disease.

Statement of Purpose:

To ensure the state identifies, reports and implements best practices of incorporating diversified scientific
viewpoints with regard to Lyme disease and other tick-borne illnesses.

Reporting from DPH — Statistical/Fiscal and Policy

1) Annual Public Reporting of grants and funding received by DPH designated for Lyme Disease
and other tick borne illness (retroactive to 1996 — and continuing annually, designating
benefitting communities, and with outcome data/resulting actions}

2) Annual DPH Grants/appropriations for prevention/awareness programs retroactive to 1996
— and continuing annually, designating benefitting communities, and with outcome
data/resulting actions)

3) How is DPH utilizing Local Communities and Town/District DPH for public awareness
regarding tick-borne diseases?

4) Policy for reviewing website updates/consistencies and diversified scientific viewpoints
reported to the public.

W
e s e S W
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5) Strategies/Policies Short-Term and Long-Term Goals of DPH articulated regarding vector-
borne ilinesses in the State of CT that:

o p T w

Ensure that the DPH mission statement is realized

Ensure public/physician awareness programs are effective

Ensure diversified scientific viewpoints

Annua! Reporting on effectiveness of these strategies/policies citing challenges and
proposed changes to policies/strategies based upon these challenges.

Ensure that information is shared and reported between assaciated CT Dept. {e.g.
Dept. of

6) Awareness and Education for Public*

*Reflecting diversified scientific viewpoints of both:

1) Infectious Disease Society ( 1DS — pay for and conduct studies “only science”)
2) International Lyme and Associated Disease Society — ILADS

(Evidence Based Reviews of Studies — not paying for and conduction studies
Overview of research, meta-analysis)

Pamphlets at DRs and Summer Camp Programs

Community health districts — programs and support group information

Awareness of Prevention — but other things as well — such as symptoms, testing
conflicts, differing opinions

schools —{see Greenwich District) {Public and Private) — Through school nurse assoc.
STATS

Report on Case Definition in CT vs. Case Definition Nationally — How does CT differ?
What is most current in CT and what have been the changes to the criteria over the
last 20 years?

Integration with other CT Depts and Local PH Depts

7) Changes to Website*

a.

Cannot get there from here — “awareness” starts with those who are unaware.
Currently, you have to KNOW Lyme and vector-borne illness exists in order o find it
on current website.

See proposed changes...

Stats on Surveillance Criteria and CT’s criteria for dr. reparting

Stats on Number of incidence — not only current new numbers — but cumulative
longer term (see chart)
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Some proposed_changes to website:

Flash Dashboard on front page of website: 5 most comman reportable diseases in CT (ongoing)
s Featured Links: Lyme and Tick-Borne Diseases {most commonly reported disease in CT/Nation
— absolutely should be a featured Link at all times)
e Statistics and Research — {left side of webpage) No mention of Lyme here at all? {lead, westnile,
aids, food borne iliness) yet compare stats?
Defined User/Focus Group to assist in proposed changes to website
e Access to website for “awareness purposes” — should include direct access without having to
“know” the word Lyme/Tick-Borne Diseases

Legislative Guidance:

Virginia: Commonwealth of Virginia The Governor’s Task Force on Lyme Disease
FINAL REPORT Adopted Unanimously on june 30, 2011 (See page 29 of Source Book])

Federal Senate Bill: 51381 (2012} (See page 35 of Source Book)

Other Legislative Proposed/Bills Passed: (see page 24 of Source Book]

S S MMy
CGA - Public Health Committee Hearing - March 8, 2013
Proposed Bills 50368/HB5104 - Maric Benedetto Page 27






Michael Farris, Charimon of
Governors Task Force

Introduction

In response to
reports of the growing num-
ber of cases of Lyme disease
and other tick-borne ilinesses
and out of a sense of concern
for the significant number of
Virginians infected with these
diseases, Governor Bob
McDonnell and Secretary
william Haze! convened this
task force to study and make
recommendations in the fol-
fowing areas: .

Add Surv 1ellane.
< Diagnosis
< Treatment
++ Prevention
< Impact on Children
+»+ Public Education .
add - Phsician Eduots
The Gevernor and the
Secretary appointed the fol-

lowing RESOPEIRCRRYSR P ommi

The Virginia Governot's Task Force on Lyme Disease Final Report

Adopted Unanimously

the Virginia Task Force on
lyme Disease:

Michael Farris, Chairman, The
Governor's Task Force on
Lyme Disease; Chancellor,
Patrick Henry College
Heather Applegate, Ph.D.,
child psychologist. Supervisor,
Diagnostic and Prevention
Services, Loudoun County
Public Schools and private cli-
nician

Dianne L. Reynoids-Cane, MD,
Director, Virginia Department
of Health Professions

Dougias W. Domenech,
Secretary of Natural
Resources, Commonwealth of
Virginia

Bob Duncan, Executive
Director, Virginia Department
of Game and Inland Fisheries,
Commonwealth of Virginia
Keri Hall, MD, M5, State
Epidemiclogist, Virginia
Pepartment of Health
William A. Hazel, Ir, MD,
Secretary of Health and
Human Resources,
Commonwealth of Virginia
Kathy Meyer, co-organizer of
Parents of Children with Lyme
Support Network, Northern
Virginia

Samuel Shor, MD, FACP,
Associate Clinical Professor
George Washington University

Heslth Care Sciences and pri-

vaie practice, Internal

Director, National Capital
Llyme and Tick-Borne Disease
Association, Mclean, VA

Lisa Strucko, Pharm.D. Clinical
Pharmacist, Leesburg
Pharmacy, Leesburg, VA

Rand Wachsstock, DVM, vet-
erinarian, Springfield, VA and
former instructor in biochem-
istry at Yale University.

The Task Force held
eight separate hearings with
two distinct hearing cate-
gories.

There were five separate hear-
ings devoted to citizens of
Virginia who had been impact-
ed by Lyme and other tick-
borne ilinesses. These hear-
ings were heid in:
<»Virginia Beach
% Richmond

5

*,
*

*

<+ Roanoke
b Springfield
#+ Harrisonburg

*,

Over 100 citizens tes-
tified at these hearings. We
were profoundly impacted by
this testimony and thank the
citizens for their sacrificial
efforts to testify.

A second set of hear-
ings were held devoted to par-
ticular topics. At these topical
hearings, the buik of the testi-
mony was from subject matter
experts, supplemented by fes-

__timonies from citizens that

the particular issue at hand.
The following expert witness-
es appeared before our Task
Force in these hearlngs:

Diagnosis & Treatment

Marty Schriefer, MID, Chief of
Diagnostic and Reference
Laboratory, Centers for
Disegse Control and
Prevention

Daniel Cameron, MD, Past
President of International
Lyme and Associated Diseases
Society, epidemiologist and
private practice, Internal
Medicine, Mt. Kisco, NY.
Elizabeth L. Maloney, MD,
Lyme disease educator and
Family Practice physician,
Wyoming, MN

Paul G. Auwaerter, MD, repre-
sentative, Infectious Diseases
Society of America

Prevention

Charles S. Apperson, Ph.D.,
Dept. of Entomology, North
Carolina State University
Kerry Clark, MPH, Ph.D.
Associate Professor,
Epidemioclogy &
Environmental Health,
Department of Public Health,
University of North Florida
David N. Gaines, Ph.D., Public
Health Entomologist, VA
Department of Health, Office
of Epidemiology

J. Mathews {Mat) Pound,
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USDA-ARS Knipling-Bushland
U.S. livestock Insects Research
Service.

Nelson Lafon, Deer Project
Leader, VA Department of.
Game and Inland Fisheries
impact on Children

Leo ). Shea i}, Ph.D., neu-
ropsychologist,
Neuropsychological Evaluation
& Treatment Services, P.C.,
New York, NY

Carolyn Walsh, MD, private
practice, internai Medicine,
Lansdowne, VA

Daniel E. Keim, MD, private
practice, Pediatric Infectious
Disease, Fairfax and Leesburg,
VA

Jennifer Jones, RN, BSH,
NCSN, School Nurse, Trinity
Christian School, Fairfax, VA
Public Education

lorge Arias, Ph.D., entomolo-
gist and Supervisor, Disease
Carrying Insects Program,
Fairfax County Department of
Health, Fairfax, VA

Robert Bransfield, MD,
President, International lLyme
and Associated Diseases
Society, Associate Director of
Psychiatry and Chairman of
Psychiatric Quality Assurance,
Riverview Medical Center, and
private practice, Psychiatry,
Red Bank, NJ

Graham Hickling, Ph.D.,
Research Associate Professor,
University of Tennessee,
Director of UT Center for
Wildlife Health, Knoxville, TN
Wayne Hynes, Ph.D.,
Professor and Chair of the
Department of Biological
Sciences at Old Dominion
University, Norfolk, VA

Holiy Gaff, Ph.D., Assistant
Professor in the Depariment
of Biological Sciences at Old
Dominion University, affiliated
with the Virginia Modeling,
Analysis and Simulation
Center, Norfolk, VA.

Peter F. Demitry, MD, MPH,

General, United States Air
Force, and current President,
4-D Enterprises, Haymarket,
VA

The Task Force made
every effort to seek a bal-
anced approach in each of the
topical areas where there are
recognized divergent views. in
general, we were able to find
willing witnesses representing
a variety of viewpoints on
such issues.

We received substan-
tial support from the Virginia
Departrment of Health,
Secretary Hazel and the Office
of the Secretary of Health and
Human Resources for which
we offer our deep thanks.

We also received the
generous cooperation of a
number of public and private
organizations, which allowed
us to hold our hearings with-
out cost. We thank the fol-
lowing organizations for this
valuable contribution:

Patrick Henry College Regent
University James Madison

University Roanoke Public
Schoots (Stonewall Jackson
Middle School}

immanuel Bible Church

Fairfax County Board of
Supervisors

l.oudoun County Board of
Supervisors

Virginia Department of Health
Professions

We begin our find-
ings with some general obser-
vations that should be consid-
ered by all to be non-contro-
versial in character:

General Observations

borne related ilinesses are
affecting significant and grow-
ing numbers of Virginians

v These diseases are present
in every region of Virginia

v Virginia is in a particularly
vulherable geographical loca-
tion, being at the crossroads
of the frontline of expansion
of Lyme disease carrying ticks
from the North and other tick
populations that have entered
Virginia from the South, the
public health risks of which
are uncertain. These diseases
can have significant, life-alter-
ing impact on patients, espe-
cially when the diagnosis is
not made shortly after the
patient is infected.

v Lyme disease is caused by a
spirochete bacterium in the
same family as syphilis. It can
invade multiple organ systems
and has a variable multi-stage
progression with a tremen-
dous range of symptoms. It is
thought that humans develop
no long-term immunity and
there is no available vaccine.
v There is much that remains
to be understood about Lyme
and related diseases in every
relevant sector including diag-
nosis, treatment, and preven-
tion.

v There is an acute need for
greater research in all relevant
spheres.

v Medical personnel need
accurate, fact-hbased informa-
tion about prevalence, diagno-
sis, treatment, and prevention
of tick-borne diseases. It is
critical to raise awareness in
the medical community about
Lyme and other tick-borne dis-
2gses.

v The mandatory reporting of
Lyme disease to the Virginia
Department of Health (VDH)
can be overlooked or forgot-
ten by some medical
providers, leading to an
undercount of the number of

v The CDC case definition for
Llyme disease is for epidemio-
logical purposes only and is

.not now and never has been

the singular valid basis for a
diagnosis of Lyme disease.

v Public awareness concerning
the prevalence, symptems and
prevention of Lyme disease
needs significant expansion.

v Significant improvements
that can help to prevent Lyme
disease are possible. This will
require a concerted, multifac-
eted effort requiring the coop-
eration and action of every
sector of Virginia-governmen-
tal, private, business, commu-
nity, family, and individual.

General Recommendation:

The task force should
recommend that VDH receive
funding to enhance its tick-
horne diseases program. Key
elements of an effective pro-
gram include the following:

(i) human disease surveillance

(it} tick surveillance and test-
ing

{iii) general public and health-
care provider outreach and
education regarding the
prevalence and prevention of
lyme disease.

Any reference to edu-
cation in these recommenda-
tions should emphasize the
need to provide an open and
balanced review of the full

_body of literature.

Rationale:

Lyme disease is a sig-
nificant health issue in
Virginia, and VDH has been
working to track and prevent
spread of this infection over
the last decade. As Lyme dis-
ease has become increasingly
problematic in Virginia during

patients atiected & last five yeafs, surveillance
T P Www.publichealthalert.org Public Heatth Alert
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and prevention activities have

become increasingly labor and -

resource intensive. A strategic
public health investment is
necessary to enhance VDH's
ability to prevent and control
the spread of tick-borne dis-
edses.

Specific Findings and
Recommendations

In addition to these
general observations, we
make the following specific
findings and recommenda-
tions based on the testimony
that we received from our
hearings:

Diagnosis

1. As acknowledged by the
CDC, Lyme disease and many
related tick-borne iilnesses
cannot be adequately diag-
nosed by serology alone in
many cases.

2. There Is no serological test
that can "rule out” Lyme dis-
ease.

3. Chinical diagnosis that may
be supported by serology
remains the proper method
for the diagnosis of Lyme and
refated ilnesses.

4. Clinical diagnosis is not m-
ited to the observation of an
EM rash. A significant propor-
tion of patients with Lyme dis-
ease may never develop or
observe such a rash.
Moreover, the EM rash can
manifest in non-traditional
patterns. The medical com-
munity needs a more compre-
hensive set of visual illustra-
tions so that non-traditional
patterns may be properly rec-
ognized,

tic is att

medical community inaccu-
rately believed that serology
alone can "rule out" Lyme dis-
ease.

6. According to lay testimony,
there are some members of
the Virginia medical communi-
ty who have refused to con-
sider a diagnosis of Lyme and
related iinesses on the ground
that "we do not have Lyme in
Virginia” or in this "part of
Virginia." Lyme disease is pres-
ent in all parts of Virginia,
endemic in most parts of the
state, and emerging through-
out the Commonwealth.

7. The testimony that came
before the Task Force relayed
the highly questionable nature
of the ELISA test for early
localized disease. We encour-
age the use of clinical judg-
ment at all stages due to the
significant limitations of cur-
rent serology.

8. We recommend that the
VDH reperting form include
the disclaimer "The CDC case
definition is designed for sur-
veillance purposes only.
Clinical judgment should be
exercised in assessing patients
for Lyme disease as meeting
the surveillance case defini-
tion is not reguired for the
diagnosis of Lyme disease."

9. Since ticks often carry mul-
tiple pathogens and we
received testimony that many
Virginians have multiple tick-
borne iitnesses that may
require comprehensive analy-
sis and treatment, the medical
community should be educat-
ed on the presence of co- .
infecticns.

10. Great caution should be
taken whenever a blacklegged
ached and especialy

reports about the length of
time of atitachment can be
unreliable as some patients
may not have observed the
exact moment of attachment.
Medical providers should be
at their iberty to treat Lyme
disease prophylactically in
such cases because of the high
risk of disease. {Note that sin-
gle-dose prophylaxis may
lower the sensitivity of subse-
quent serology, as stated by
the CDC.) Moreover, it is clear

“that early treatment is very

important to prevent many
serious complications of lLyme
disease.

11. The Task Force encour-
ages increased financial sup-
port for Internal Review
Board-approved, peer-
reviewed clinical studies asso-
ciated with byme disease diag-
nosis and treatment, The
Task Force encourages finan-
cial support for Virginia's col-
lege and university
researchers who undertake
research on Lyme or tick-
borne disease. This should
inctude all scientific realms,
We commend Cld Bominicn
University for undertaking
vital research in the Tidewater
region. {(Rationale: Addiiional
research that investigates the
validity and reliability of diag-
nostic and preventative tools
and provides guidance for
appropriate treatrment will
support quality of care and
patient outcomes.)

12. The Task Force encourages
institutions offering graduate-
level medical degrees to offer
comprehensive instruction
about Lyme and other tick-
borne diseases. Due 1o the
rapidly evolving nature of the
scientific research and litera-
ture on tick-borne disease,
medical educators shouid use
due diligence to teach com-

tick-borne disease. {Rationale:
Student clinicians {medical,
nurse practitioner and physi-
clan's assistant students) are
the clinicians of the future and
should be aware of Lyme and
other tick-borne diseases as

- medical conditions in Virginia.)

13. VDH should continue to
provide information to ¢lini-
cians practicing in the
Commonwealth concerning
the epidemiology of Lyme dis-
ease in Virginiz, a physician's
responsibility to report Lyme
disease, the information VDH
requires to classify a case, the

" purpose of the surveillance

case definition, Lyme disease
prevention measures and tick
identification. VDH shouid also
continue 1o provide informa-
tion to clinicians practicing in
the Commonwealth about
other tick-borne diseases in

- Virginia. (Rationale: This rec-

ommendation articulates
VDH's current practice and
speaks to its commitment to
continue these informational
efforts in regard to tick-borne
disease, with a particular
focus on Lyme disease as it is
the most commonty reported
tick-borne disease and is pres-
ent in all parts of Virginia,
endemic in most parts of the
state and emerging through-
out the Commonwealth.)

VOH sheould empha-
size that due 1o the rapidly
evolving nature of the scientif-
ic research and literature on
Lymie and tick-borne disease,
medical professionals should
use due diligence to stay
abreast of information in all
aspects of tick-borne disease
to educate their ability to clin-
ically assess patients.

Treatment
1. There is no serological test
that can tell a medical
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2. A typical criterion that a
patient is well is when the
symptoms have resclved and
the patient feels better.

3. There is no scientific basis
for concluding that 30 days or
less of antibiotics is sufficient
treatment for every case of
Lyme disease.

4. We received substantial tes-
timony from lay witnesses
that they had been successful-
ly treated with long-term
antibiotics.

5. Expert testimony regarding
effectiveness of long-term
antibiotics conflicted. We
encourage additional studies
to evaluate the effectiveness
of long-term antibictics as
treatment for Lyme disease.

6. The Pepartment of Health
Professions should inform its
licensees that the department
does not target clinicians for
disciplinary action by virtue of
their antibiotic choice of man-
agement of Lyme disease.

7. Lay witnesses expressed dis-
pleasure with the propensity
of the medical community to
treat persons who were ulti-
mately diagnosed as late stage
Lyme disease as needing psy-
chological evaluation or treat-
ment. Lay withesses testified
this was often done in a
demeaning fashion and
appeared as an excuse for the
medical community's failure
to adequately understand the
problem of Lyme disease.

8. Lay witnesses stated that
long term treatment of Lyme
disease is often not covered
by their insurance carriers and
that they can spend thou-
sands gfdalla -
their tré&:

extent to which this is occur-
ring is unknown to the Task
Force and the Task Force rec-
ommends that this issue be
evaluated by the Bureau of
Insurance.

Public Education and
Prevention

1. 1t is a public health goal of a
high magnitude to ensure that
the general public and medical
community become fully
aware of the risk of exposure
to Lyme and related illnesses
and the severe medical conse-
quences that can arise when
this disease is not promptly
diagnosed and treated.
Developing an appropriate
sense of public urgency is the
greatest single need in the
efforts to prevent and treat
Lyme disease. The Governor
and VDH should expand their
current programs of public
education to place significant
and regular ermnphasis on Lyme
disease so that the public
under

“Lyme Task Force”...con’t pg 3
standing is proportional to the
serious nature of this threat to
public health.

2. Since ticks often carry mul-
tiple pathogens and we
received testimony that many
Virginians have multiple tick-
borne ilinesses that may
require comprehensive analy-
sis and treatment, the public
should be educated on the
presence of co-infections.

3. The VDH and other appro-
priate state and local agencies
should place greater emphasis
on pubiic education through
modern media. In addition to
printed brochures, public
interest radio and television

dramatically amplified. Major
internat information organiza-
tions-especially those head-
guartered in Virginia-should
be asked to consider donating
space for articles and
announcements. An increased
effort to work with the jour-
nalists of Virginia to develop
appropriate stories to alert
the public shouid he consid-
ered.

For example, Old Dominion
University scientists presented
their unanticipated discovery
of two additional tick species
in Tidewater some of which
carried an infection that is a
cousin of Rocky Mountain
Spotted Fever. This example
demonstrates the imperative
for better communications on
all fronts. Budgets appropri-
ate for these purposes should
be developed.

4. It is essential that the
Virginia approach to Lyme dis-
ease prevention and treat-
ment involve collaborative
work of all branches of state
government and coordination
with all facets of local govern-
ment. The Governor should
consider convening a task
force of state and local offi-
cials to create a best-practices
model for government within
the Commonwealth. For
example, it is imperative that
public schools and depart-
ments of parks and recreation
consult with public health offi-
cials to properly manage facili-
ties to prevent unnecessary
public exposure to ticks-espe-
cially for children-and that
warning signs be posted at
points of public access in
areas that are high-risk.

5. As a part of the afforts to
inform the public about safe

for localities that wish to

communicate the expeciation
that government agencies
actually implement the same
methods being recommended
fo the public. For example, if a
public school sends a tick pre-
vention brochure home with a
student, but does not actually
implement the recommended
practices on school property,
there are two dangers that
arise. First, children are
unnecessarily exposed to ticks
while at school. Second, the
failure of the school to imple-
ment the practices signals to
the parents that the situation
is not truly important.
Government must practice
what it preaches if the public
is going to give Lyme disease
prevention the serious atten-
tion it deserves.

6. The General Assembly may
wish to consider amending
the Code of Virginia in order
to authorize localities to
establish tick surveillance and
conirol districts. {Rationale:
Localities are already author-
ized by the Code to establish
mosquito control districts.
Providing a mechanism
whereby localities could form
tick surveillance and control
districts could be beneficial to
many localities, particularly in
Lyme endemic and emerging
areas, by allowing the devel-
opment of practices and poli-
cies designed to decrease tick
populations on locality prop-
erty frequented by the general
public such as public parks
and schools.)

7. The Gavernor should estab-
lish a working group, under
the auspices of the Secretary
for Natural Resources in col-
laboration with the Secretary
of Health and Human
Resources, to develop guid-

i REOZISS
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attempt deer and/or tick pop-
ulation control. The Governor
should include funding in the
2012 Budget Bill that is suffi-
cient to adequately support
this initiative. {Rationale:
Developing guidance in this
manner will allow for the
development of control strate-
gies that are more compre-
hensive than either Secretariat
currently offers in regard to
Lyme and other tick-borne dis-
2as5es.)

8. Public education programs
on Lyme prevention should
continue o emphasize these
{and other) important prac-
tices:

Land-use practices for pre-
venting tick exposure:

%+ Animal exclusion and land-
scaping

Homeowners should
consider fencing and land-
scaping choices that tend to
exclude deer {the primary
adult tick host) and mice (the
Lyme bacterium reservoir). Do
not plant vegetation that
attracts deer, remove food
and cover that attracts mice
{e.g. wood piles trash), and
reduce tick breeding grounds
(e.g. clear trees and brush and
regularly mow grass).
Homeowner associations and
other real estate contracts
should avoid clauses that
restrict the ability of
homeowners o effectively
exclude deer from their prop-
erty or control deer popula-
tions in their neighborhoods.

<+ Tick controi

Local, state, and fed-
eral agencies should continue
to evaluate the utility of host-
specific application of acari-
cides (e. g USDA 4-poster

their use is warranted, the
Virginta Department of Game
and Inland Fisheries {DGIF)
should put in place an orderly
and responsible permitting
process. DGIF is working with
localities to investigate if this
tool is a practical solution for
managing fick populations.
Currently, DGIF is working
with Fairfax County on such a
study and will develop poten-
tial permit conditions that will
safeguard wildlife populations
and habitats while not inhibit-
ing the use of the 4-poster
system. Current regulations
and codes exist to allow for
the supervised use of these
devices. DGIF should work
with VDH and local govern-

ments to make sure that prop-

er safeguards are put in place
and necessary data is collect-
ed on the use of these
devices. Budget for tick testing
should be considered by the
General Assembly.

++ Deer Control

DGIF is to be com-
mended for its appropriate
expansion of hunting seasons
and limits for deer. Further
expansions should be consid-
ered. Public information cam-
paigns should be conducted to
encourage ali willing Virginians
to participate in an effort to
achieve appropriate deer pop-
ulations for the sake of public
health.

< Acaricides

Public information about the
safe and appropriate use of
acaricides should be a compo-
nent of public education
efforts.

Human practices to limit
exposure to ticks:

< A\:oiding tick habitat

be informed about the nature
of tick habitat and the danger
of entering into such habitat
unprepared.

% Appropriate dress and/or
repellants {especially in tick
habitats)

When entering such
habitat is necessary, the public
needs to be informed about
best practices to avoid tick
exposure (proper dress, repel-
lants, tick checks, etc.)

“+ Showering after being out-
doors

The public needs to
be informed of the value of a
thorough shower within a
short time after concluding
outdoor activities where tick
exposure has been possible.

% Evening tick check

The public should be informed
of the necessity of a once-a-
day thorough tick check after
being outdoors (especially in
tick habitat). Children espe-
cially should be checked daily.

< Proper pet practices
Vaccination and
repellants for pets should be
strongly encouraged. The pub-
lic should be aware that even
though pets have been prop-
erly treated, they can still
bring ticks into the home that
leave the pet and bite a
human. Accordingly, indoor
pets should be controlied to
avoid entry into tick habitat.

Children

1. One expert testified con-
cerning a potential for in utero
transmission of Lyme disease.
The CDC has proclaimed on its
website, "Untreated, Lyme dis-
ease can be dangerous 1o your
unborn chnd "1 VDH should

nant women in the education-
al materials that it provides to
the general public and to
healthcare providers who tare
for pregnant women.

2. VDH should inform the pub-
lic of the fact that children are
a high-risk group for contract-
ing Lyme disease. Parents
need to be alert to the possi-
bility of Lyme-especizally when
a child presents with symp-
toms that are not easily cate-
gorized as some other illness
with an identified etiology.

3. VDH needs to undertake
focused campaigns to help
educate pediatricians, family
practitioners, urgent care clini-
cians, and other clinicians
about the importance of early
recognition of Lyme disease.

4. \VDH, the Virginia
Department of Education,
other agencies, and subject
matter experts as appropriate
should collaborate to create a
best practices decument
focused on children with Lyme
and related illnesses. Topics
that should be considered
include:

<+ Proper construction of
school grounds to promote
deer exciusion and avoid
unnecessary exposure to ticks

“Before taking students out-
doors for instructional field
investigations, consideration
of the site's likelihood for ticks
and then, in cooperation with
parents, preparation of the
students, parents, and teach-
ers accordingly with the fol-
lowing simple guidelines: wear
appropriate clothing, use
repellents and perform thor-
ough tick checks. {The benefits
of outdoor recreatlon and

for our cht!dren s deveiop—
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ment and complete avoidance
of tick habitat would be
extremely difficult.)

¢ Proper landscaping and
fencing practices to limit the
ability of children to enter tick
habitat during the school day

“ Consideration of safe and
effective use of acaricides

+¢ Education of teachers,
school psychologists, school
counselors, school nurses, and
other professionals in all phas-
es of Lyme disease, but espe-
cially in the relationship
between Lyme and neurologi-
cal impairment that may pres-
ent as learning-related or sud-
den-cnset attention or memo-
© ry difficulties.

5. VDH should continue to
provide information to school
riurses in the Commonwealth
about Lyme and other tick-
horne diseases in Virginia,
(Rationale: This recommenda-
tion articulates VDH's current
practice and speaks to its
commitment to continue
these critical informational
efforts.)

6. Experts testified that stu-
dents afflicted with this dis-
ease often fall significantly
behind in school because of
the problems that they face,
not the least of which are cog-
nitive difficulties. Current edu-
cational accommodations are
often inadequate.
Consideration should
be given to appropriate and
sensitive educational modifi-
cations for students with late-
stage Lyme that help maximize
their educational progress and
that emphasize the fact that
late-stage Lyme disease rou-
tinely has waxing and waning
symptams not typical in most

chronic medical conditions
and that may require novel
and timely accommodations
and interventions.

7. VDH should continue col-
laboration with Virginia's
Department of Education
(DOE), the Virginia Council for
Private Education and home
schooling associations to
explore developing materials
that may be incorporated into
the science and/or health edu-
cation curricula of elementary,
middle and high schoal stu-
dents in the Commonwealth
concerning the epidemiology
of Lyme and other tick-borne
diseases in Virginia, tick-borne
disease prevention methods
and tick identification.
(Rationale; Educating children
about Lyme and other tick-
borne diseases is best done by
presenting this information as
part of a school program. A
comprehensive approach to
educating elementary, middle
and high school students
about Lyme and other tick-
borne diseases can only be
achieved through a coordinat-
ed effort with the organiza-
tions that develop these aca-
demic programs for students
in Virginia.)

Respectfully submitted,
Michael Farris Chairman

pha
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To provide for the expansion of Federal efforts concerning the prevention,
education, treatment, and research activities related to Lyme and other

tick-borne disegses, including the establishment of a Tick-Borne Diseases
Advisory Committee.

IN THE SENATE OF THE UNITED STATES

JuLy 18, 2011

Mr. BLUMENTHAL (for himself, Mr. REED, Mrs. GILLIBRAND, Mr. WHITE-
HOUSE, Mr. LIEBERMAN, and Mr. FRANEEN) introduced the following
bill; which was read twice and referred to the Committee on Health, Edu-
cation, Labor, and Pensions

A BILL

To provide for the expansion of Federal efforts concerning
the prevention, education, treatment, and research activi-
ties related to Liyme and other tick-borne diseases, in-
cluding the establishment of a Tick-Borne Diseases Advi-
sory Committee.

Be it enacted by the Senale and House of Representa-
tives of the United States of America tn Congress assembled,

SECTION 1. SHORT TTILE.

This Act may be cited as the “Liyme and Tick-Borne °

th W N -

Disease Prevention, Education, and Research Act of

6 2011”

CGA Pubhc Health Commlttee Hearmg March 8, 2013
Proposed Bills S0368/HB5104 - Marie Benedetto Page 35



1 SEC. 2. FINDINGS,

2 Congress makes the following findings:

3 (1) Lyme disease is a common but frequently
4 misunderstood illness that, if not caught early and
5 treated properly, can cause serious health problems.
6 (2) Liyme disease is caused by the bacterium
7 Borrelia burgdorferi, which belongs to the class of
3 spirochetes, and is transmitted to humans by the
9 bite of infected black-legged ticks. Early signs of in-
10 fection may Include a rash and flu-like symptoms
11~ such as fever, musecle aches, headaches, and fatigue.
12 (3) Although Liyme disease can be treated with
13 antibiotics if caught early, the disease often goes un-
14 detected because 1t mimics other illnesses or may be
15 nmisdiagnosed. |

16 (4) If an individual with Liyme disease does not
17 receive treatment, such individual can develop severe
18 heart, neurclogical, eye, and joint problems.

19 (5) Although Liyme disease accounts for 90 per-
20 cent of all vector-borne infections in the United
21 States, the ticks that spread Tiyme disease also
22 spread other diseases, such as anaplasmosis,
23 babesiosis, and tularemia, and earry Bartonella and
24 other strains of Borrelia. Other fick species, such as
25 the aggressive lone star, spread ehrlichiosis, Rocky

CGA - Public Health Committee Harmg tch 8,
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3

1 rash illness (STARI). Multiple diseages in 1 patient
2 make diagnosis and treatment more difficult.

3 (6) The Centers for Disease Control and Pre-
4 vention reported more than 38,000 confirmed and
5 probable Lyme disease cases in 2009. Over the past
6 decade, the incidence of Liyme disease has inereased
7 by 84 percent.

8 (7) According to the Centers for Disease Con-
9 trol and Prevention, from 1992 to 2006, the inci-
10 dence of Liyme disease was highest among children
11 aged 5 to 14 years of age.
12 (8) Persistence of symptomatology in many pa-
13 tients without reliable testing makes diagnosis and
14 treatment of patients more difficult.

15 SEC. 3. ESTABLISHMENT OF A TICK-BORNE DISEASES ADVI-
16 SORY COMMITTEE.

17 (a) ESTABLISHMENT.—Not later than 180 days after
18 the date of the enactment of this Act, the Secretary of
19 Health and Human Services (referred to in this Act as
20 the “Secretary”) shall establish within the Office of the
21 Secretary an advisory committee to be known as the Tick-
22 Borne Diseases Advisory Commiftee (referred to in this
23 section as the “Committee’).

24 (b) DUTIES.—The Committee shall—

CGA - Public Health Committee Hearing - March 8, 2013 ‘
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1 (1) advise the Secretary and the Assistant See-
2 retary for Health regarding the manner in which
3 such officials can—
4 (A) ensure interagency coordination and
5 communication and minimize overlap regarding
6 efforts to address tick-borne diseases;
7 (B) identify opportunities to coordinate ef-
8 forts with other Federal agencies and private
9 organizations addressing such diseases;
10 (C) ensure interagency coordination and
i1l eonmxcation with constituency groups;
%M 12 ensure that a broad spectrum of seci-
| 13 ente viewpoints _are represented irii_publiei
14 }}éalth policy decisions and that information dis-
15 seminated to th@nd
PR =T
16 anced; and
—_—
17 (F) advise relevant Federal agencies on
18 priorities related to Liyme and other tick-borne
19 diseases; and
20 (2) 1n eoordination with relevant agencies with-
21 in the Department of Health and Human Services,
22 regularly review published public and private treat-
23 ment guidelines and evaluate such guidelines for ef-
24 fective representation of a wide diversity of views.

(c) MEMBERSHIP

Jvé 25
CGA - Public Health Committee Hearing - March 8, 2013
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1 (1) APPOINTED MEMBERS,—-

2 (A) IN GENERAL.—From among individ-

3 uals who are not officers or employees of the

4 Federal Government, the Secretary shall ap-

5 point to the Committee, as voting members, the

6 following:

7 (i} Not less than 4 members from the

8 scientific  community representing  the

9 broad speetrum of viewpoints held within

10 the scientific community related to Lyme

11 Ex_l_d_other tick-horne diseases. © _
12 (i1} Not less than 2 representatives of MMQW(&
13 tick-borne disease voluntary organizations. %M dusease L 017y
14 (ii1) Not less than 2 health care pro- Cﬂj‘mw "\‘\"‘;\
15 viders, including not less than 1 full-time :
16 practicing physician, with relevant experi- ,\(d\"“” “VU(M
17 ence providing care for individuals with a

18 broad range of _agjc_g and ehrM

19 bw | - : .
20 | (iv) Not less than 2 patient represent-: Q)V\Ui\s(ﬁ( effh'@,‘
21 atives who are individuals who have been (00%@’” \
22 diagnosed with a tick-borne disease or who < O'\O% _
23 have had an immediate family member di- \Uw\
24 agnosed with such a disease.
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i (v) At least 2 representatives of State
2 and local health departmenfs and national
3 organizations that represent State and
4 local health professionals.
5 (B) DIVERSITY.—In appointing members
6 under this paragraph, the Secretary shall en-
7 sure that such members, as a group, represent
8 a diversity of scientific perspectives relevant to
9 the duties of the Committee.
10 (2) ExX OFFICI0 MEMBERS.—The Secretary
11 shall designate, as nonvoting, ex officio members of
12 the Committee, representatives overseeing tick-borne
13 disease activities from each of the following Federal
14 agenecies:
15 {A) The Centers for Disease Control and
16 Prevention.
17 (B) The National Institutes of Health.
18 () The Agency for Healthcare Research
19 and Quality.
20 (I3) The Food and Drug Administration.
21 (E) The Office of the Assistant Secretary
22 for Health.
23 (F) Such additional Federal agencies as
24 the Secretary determines to be appropriate.

CGA - Public Health Committee Hearing - March 8, 2013
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1 (3) CO—GHAIRPERSONS.—The Secretary shall
2 designate the Assistant Secretary of Health as the
3 co-chairperson of the Committee. The appointed
4 members of the Committee shall also elect a public
5 co-chairperson. The public co-chairperson shall serve
6 a 2-year term.
7 (4) TERM OF APPOINTMENT.—The term of
8 service for each member of the Committee appointed
9 under paragraph (1) shall be 4 years.
10 (5) VACANCY.—A vacancy in the membership of
11 . the Committee shall be filled in the same manner as
12 the original appointment. Any member appointed to
13 fill a vacaney for an unexpired term shall be ap-
14 pointed for the remainder of that term. Members
15 may serve after the expiration of their terms until
16 their successors have taken office.
17 {(d) 1\%’1‘]16 Committee shall hold public
18 meetings, except as otherwise determined by the See-
19 retary, after providing notice to the public of such meet-
20 ings, and shall meet at least twice a year with additional
21 meetings subject to the eall of the co-chairpersons. Agenda
22 1items with respect to such meetings may be added at the
23 request of the members of the Committee, including the
24 co-chairpersons. Meetings shall be conducted, and records
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8
of the proceedings shall be maintained, as required by ap-
plicable law and by regulations of the Secretary.
“_"@Not later than 1 year after the date
of enactment of this Act, and annually thereafter, the
Committee, acting through the members representing the
Centers for Disease Control and Prevention and the Na-
tional Institutes of Health, shall submit a report to the
Secretary. Kach such report shall contain, at a min-
mum—
| (1} a description of the Committee’s functions;
(2) a list of the Committee’s members and their
affiliations; and
(3) a summary of the Committee’s activities
and recommendations during the previous year, in-
cluding any significant issnes regarding the func-

tiont

f) AUTHORIZATION OF APPROPRIATIONS.—Aor the

purpose of carrying ouf this Section, there is authorized
to be appropriated such sums a may be necessary for each
of the fiscal years 2012 through 2016. Amounts appro-
priated under the preceding sentence shall be used for the
expenses and per diem costs incurred by the Committee
under this section in accordance with the Federal Advisory

Committee Act (5 U.S.C. App.), except that no voting
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9
member of the Committee shall be a permanent salaried
employee.
SEC. 4. FEDERAL ACTIVITIES RELATED TO THE DIAGNOSIS,
SURVEILLANCE, PREVENTION, AND RE-
SEARCH OF LYME AND OTHER TICK-BORNE
DISEASES,
(a) In GENERAL.—The Secretary, acting as appro-

priate through the Director of the Centers for Disease

OO0 3 N U R W N e

Control and Prevention, the Director of the National Insti-

.
<

tutes of Health, the Commissioner of Food and Drugs,

[a—y
-y

and the Director of the Agency for Healthcare Research

12 and Quality, as well as additional Federal agencies as the
13 Secretary determines to be appropriate, and in consulta-
14 tion with the Tick-Borne Diseases Advisory Comimnittee,
15 shall provide for—

16 (1) the conduct or support of the activities de-
17 seribed in subsection (b); and

18 (2} the coordination of all Federal programs
19 and activities related to Lyme disease and other
20 tick-borne diseases.

21 (b) ACTIVITIES.— The activities described in this sub-

22 section are the following: _
23 1) DEVELOPMENT OF DIAGNOSTIC E@

24 Such activities include—
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1 (A) the development of sensitive and more
2 accurate diagnostic tools and tests, including a
3 direct detection test for Liyme disease capable
4 of distinguishing active infection from past n-
5 fection;
6 (B) improving the efficient utilization of
7 diagnostic testing eurrently available to account
8 for the multiple clinieal manifestations of both
9 acute and chronic Liyme disease; and
10 (C) providing for the timely evaluation of
11 promising ing diagnostic methods.
12 m ~Such ac-
13 tivities include surveillance and reporting of Liyme
14 and other tick-borne diseases—
15 (A) to accurately determine the prevalence
16 of Lyme and other tick-borne diseases;
17 (B) to evaluate the feasibility of developing
18 a reporting system for the eollection of data on
19 physician-diagnosed cases of Liyme disease that
20 do not meet the surveillance criteria of the Cen-
21 ters for Disease Control and Prevention in
22 order to more accurately gauge disease inci-
23 dence; and
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(C) to evaluate the feasibility of creating a
national uniform reporting system including re-
quired reporting by laboratories in each State.
| -(3) PREVENTION.—Such activities include—

(A) .the provision and promotion of access
to a comprehengive, up-to-date clearinghouse of \/
peer-reviewed information on Lyme and other
tick-borne diseases;

(B) inereased public education related to

Lyme and other tick-borne diseases through the \/

expansion of thé Community Based Educatiop

Programs of the Centers for Disease Control

and Prevention to include expansion of informa- E

tion acecess pomts to the public;

(C) the creation of a physician education \

that ineludes the full spectrum of sci /\\"‘\56@\}&
program that includes the spectrum of sei- &M

entific research related to Liyme and other tick- b "
borne diseases, and, in coordmation with the e A
Advisory Committee established under section @Wé)g

0
3, the pub]icati&g_rﬁl; of an annual report that eval- @}(b g/ P
nates published guidelines and current research w):)grv v
Q—'——-—_________-—-—-‘—-_-_-_-__ "
available on Liyme disease, in order to best edu- Uﬁ\ Nﬁ’
cate health professionals on the latest research W)\Kﬂ)
and diversity of treatment options for Lyme \

disease; an
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1 X (D) the sponsoring of scientific conferences
2 on Lyme and other tick-borne diseases, includ-
3 ing reporting and consideration of the full spee-
4 tfrum of clinically based knowledge, with the
5 first of sueh conferences to be held not later
6 than 24 months after the date of enactment of
7 this Aect.
8 (4) CLINICAL OUTCOMES RESEARCH.—Such ac-
9 tivities include—
10 (A) the establishment of epidemiological
11 research objectives to determine the long-term
C 12 course of illness for Liyme disease; and
H’CCOUWD—bi Lf 13 ~(B) determination of the effectiveness of
s _@;}M—— 14 different treatment modalities by- establishing
15 treatg;e;l; outeome objectives. 3
16 {¢) AUTHORIZATION OF APPROPRIATIONS.—
17 (1) In ¢ENERAL.—For the purposes of carrying
18 out this section, and for the purposes of providing
19 for additional research, prevention, and educational
20 activities for Liyme and other tick-borne diseases,
21 there 18 authorized to be appropriated such sums as
22 may be necessary for each of the fiscal years 2012

23 through 2016.
24 (2) ADDITIONAL AMOUNTS.—The authorization

25 of appropriations under this subsection is in addition
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1 to any other authorization of appropriations avail-
able for the purposes deseribed in paragraph (1).
SEC. 5. REPORTS ON LYME AND OTHER TICK-BORNE DIS-
EASES.

(a) IN GENERAL.—Not later than 18 months after

the Secretary shall submit to Congress a report on the

2
3
4
5
6 the date of enactment of this Act, and annually thereafter,
7
8 activities carried out under this Act.

9

(b) CONTENT.—Reports under subsection (a) shall

10 contamn—

11 (1) sigﬂiﬁcant activities or developments related
12 to the surveillance, diagnosis, treatment, edueation,
13 or prevention of Liyme or other tick-borne diseases,
14 including suggestions for further research and edu-
15 cation;

16 (2) a scientifically qualified assessment of Liyme
17 and other tick-borne diseases, including both acute
18 and chronic instanees, related to the broad spectrum
19 of empirical evidence of treating physicians, as well
20 as published peer reviewed data, that shall melude
21 recommendations for addressing research gaps in di-
22 agnosis and treatment of Liyme and other tick-borne
23 diseases and an evaluation of treatment guidelines
24 and their utilization;
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I (3) progress in the development of accurate di-
2 agnostic tools that are more useful in the eclinical
3 setting for both acute and chronic disease;

4 (4) the promotion of public awareness and phy-
5 siclan education initiatives to improve the knowledge
6 of health care providers and the public regarding
7 clinical and surveillance practices for Liyme disease
8 and other tick-horne diseases; and

9 {5) a copy of the most recent annual report
10 issued by the Tick-Borne Diseases Advisory Com-
11 mittee established under section 3 and an assess-
12 ment of progress in achieving the recommendations
13 included in the Committee’s report.

O

Proposed Bills 50368 /HBS1 rie Benedetto Page 48
] 1



e f f?f

é'f;
J
:ﬁ gﬁi
“i’m_
F_JL

f“fe
ﬁ%s’

=

‘a
l‘.

General Proposed Bill No.
Assembly 368

January Session, LCO No. 1904 AT
2013 g

eferred to Committee on PUBLICHEALTH < & ¥ ¥ W/ @
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N

ntroduced by: \4,9\\ Q\w Ay

sEN. BARTOLOMEQ, 13th REP. FAWCETT, 133rd Dist.
Jist.
REP. FRITZ, 90th Dist.
sEN. DOYLE, 9th Dist.
' REP. LESSER, 100th Dist.
sEN. GERRATANA, 6th Dist.

REP. ABERCROMBIE, 83rd
Jist.

\N ACT REQUIRING THE DEPARTMENT OF PUBLIC HEALTH TO REPORT ON
.YME DISEASE AND OTHER TICK-BORNE ILL NESSES.

e it enacted by the Senate and House of Representatlves in General Assembly

onvenew; GA Pubhc Health Commlttee Hearlng March 8, 2013
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hat chapter 368a of the general statutes be amended to require the Department of




HbTCdbE, 1O, [NUT 1IA1EX Tiidil Seplemnper 1, Luky, (1) FECPUIL 1O e joint b’['dll(llllg
ommittee of the General Assembly having cognizance of matters relating to publi

wealth concerning recommendations for best practices to prevent, diagnose and
reat Lyme disease and other tick-borne illnesses, and (2) disseminate information
o the public and health care providers concerning the prevention and treatment o
.yme disease. |

statement of Purpose:

‘o ensure the state identifies and lmplements best practices with regard to Lyme-
lisease and other tick-borne illnesses.
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AN ACT ESTABLISHING A TASK FORCE TO STUDY LYME DISEASEY"
TESTING.

Be it enacted by the Senate and House of Representatives in General ,/\‘\\(3
Assembly convened:

1 | Section 1. (Effective from passage) (a) There is established a task force } i M&)
2  to study Lyme disease testing. The task force shall review policies for \GJ bc%»:&, :

3  Lyme disease testing in this state and in other states. — %’\q
4 b) The task force shall con51st of the f o members: L

®) 8I Sce pieposad T ng
5 (1) Two persons experienced in the study of infectious disease, one

6 each appointed by the president pro tempore of the Senate and the L AN

7  speaker House of Representatives; afi( W
o AT T Vi el diee

8 ( (2) ysicians exéeﬁeiggd in treating Lyme dlsease, one each

9 appointed by the majority leader and the minority leader of the Senate;

10 (3) Two persons experienced in the clinical laboratory evaluation oﬁ‘%ﬁh /W‘tﬁ
11 Lyme disease, one each appointed by the majority leader and the JwE E:*é &

12 minority leader of the House of Representatives; / i_;*” {,ﬁ%e\‘*l

)uﬁ-““ k‘fﬁ e
. . . t\r”’ -
13 (4) The Commissioner of Public Health, or the commissioner's
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14  designee; and

15 (5) A representative of an organization in the state focused on the
16 treatment of Lyme disease, who shall be appointed by the Governor.

17 (c) All appointments to the task force shall be made not later than
18  thirty days after the effective date of this section. Any vacancy shall be
19 filled by the appointing authority. Members of the task force shall ,
20  serve without compensation. W;l j

21 (d) The Commissioner of Public Health, or the commissioner's
22 designee, shall serve as chairperson of the task force. The i\, C}T"“
23 commissioner, or the commissioner's designee, shall schedule the first P )@
24 meeting of the task force, which shall be held not later than sixty days

I e

25  after the effective date CLf,ﬂ_HS—m_S_QC.‘ELDD-)[he commissioner, ()f?’hé‘J »@Q\X"

26 @smoner s designee, shall resolve any tie vote of the members, ./ 3"?"’ O

) -

27 (¢) Not later than January 1, 2014, the task force shall submit a & :ﬁ;f P
28  report on its findings and recommendations to the joint standing \?'-'\2{% a‘fﬁﬁl
29  committee of the General Assembly having cognizance of matters

30 relating to public health, in accordance with the provisions of section * .*\,"
31 11-4a of the general statutes. Such report shall include, but not be
32  limited to, recommendations for policies concerning Lyme disease
33 testing in the state. The task force shall terminate on the date that it ‘W/ S su/g .

P e
34  submits its report or January 1, 2014, whichever is later. AL ‘1‘ P ¢ X o
¢ qxj& E}W
This act shall take effect as follows and shall amend the following Qhﬁj (ﬁ\“jﬁ“zi)
sections: b}l\\ .
A
Section1 | from passage | Nlew section "
Statement of Purpose:

To establish a task force to study Lyme disease testing.

[Proposed defetions are enclosed in brackets. Proposed additions are indicated by underline,
except that when the entire text of a biil or resolution or a section of 2 bilf or resolution is new, it is
not underiined.f
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Lyme Discase

fdisease was first recognized in the United
fin the ‘Lyme”, Connecticut area when in
cluster of children and adults experienced
mon arthritic  symptoms. The disease
e physician reportable in Connacticut in
Since then, it has become the tmost
gnly reported tick-bomne disease. Although
oase is named after the small town of
8 CT, It was recently determined that the
is thousands of years old. in 2012,
hers annaunced that the “lceman” who
pund melting out of an Alpine glacier in
ad Lyme diseasse.
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disease is caused by bacteria caled
burgdorferi. These bacteria are
_:ma through the bite of an infected tfek,
scapufaris, also known as the black-

- @y

S Fu

gy

the jgbite and flu-like & -
sympoms that inciude Phote credit: COC
musde aches, fatigus,

fever. These

fdiagnosed and treated promptly, symptoms

e disease may appear weeks to months
_mgaﬁ_m causing serious complications of the Joints,
nervigus system, and heart. Lyme disease is
*ﬁmmﬁ o_ with antibiotics.

Anaplasmosis

Anaflasmosis (HGA), formerly known as human
q%ﬂm locytic ehriichiosis (HGE), is caused by
acifria calied Anaplasma phagocytophila.
mu‘:m: bacterfa infect white blood cells and are
transmitted through the bite of the same tick that
causes L.yme disease,

Symptoms of HGA generally include sudden
onset of fever, headache, muscle aches, andfor

fatigue. Nausea, vomiting, or rash may ba present in
some patients, although many people infected will
not become sick. lliness can range from mild to
potentially life threatening. Symptoms occur 7-21
days after the tick bite. Laboratory findings may
include thrombocytopenia (decreased number of
blood platelets), leukopenia {a decreased number of
white bicod cells), andfor
elevated liver enzymes in
the blood. Anaplasmosis
may be confused clinically
with  Rocky  Mountaln
spotted fever (RMSF);
however, absence of a
prominent rash is a good
indicator it is not RMSF. As

with _n<_::m disease, this  The bacteria that couse human
H H ; granulooylic anapiasmosis
q_wmmmm_mm_mo#mmﬁmaé;:?m%omn

antiblctics.

Babesiosis

Babesiosis is caused by a one-ceil parasite that
infects red blood cells. The parasite, called Babesia
microti, can be seen within red blood cefls when
viewed under a microscope. Babesia are most
frequently transmitted by the bite of an infected deer
tick, and rarely by blood transfusion from an infected
donor.

Symptoms of babesiosis may include fever, chills,
muscle aches, fatigue and jaundice secondary to
hemalytic anemia (destruction of red blood cells}.
Thess symptoms may appear 1-4 weeks after the
bite. While most people will not become ill,
babesiosis can he a potentially severe and
sometimes fatal disease. Babesiosis is treated with a
combination of medications which usually include
quinine and/or clindamyacin.

Co-infections

Covinfections are possible through the bite of a
single infected deer tick. This means, you can
become infected with the microorganisims that cause
Lyme disease, anaplasmosis, and babesiosis with a
single bite from an infected deer tick. Symptoms
from different diseases makes it more difficult for a
diagnosis and treatmant.

The only way to prevent these diseases is to .
prevent tick bites.

Rocky Mountain Spotted Fever

Rocky Mountain spotied fever (RMSF) is the
most severe and mast frequently reported illness
caused by rickettsia bacteria, which also cause
typhus, in the United States. In Connecticut,
RMSF has been reporiable since 1880 making it
the longest reparted tick-borne disease. It is also
the Ieast reported tick-horne illness in
Connecticut with an average of only 3 cases
reported annually.

Rocky Mountain spotted fever is caused by
Rickettsia rckefisii. Unlike the previously
mentioned tick-borne diseases in Connecticut,
RMSF Is transmitted through the bite of infected
Dermacentor variabilis, the Ametican dog tick.

Symptoms of RMSF include sudden onset of
fever, headache, and muscle pain, followed by a
rash. These symptoms rmay appear 3-14 days
after the bite of an infected dog tick. As with
other tick-borme diseases, RMSF can be difficult
to diagnose in the early stages, and without
prompt treatment can cause serious and
sometimes fatal illness. This disease is freated
with antibiotics.

Treatment

Treatment of tick-borne dissases should begin
as soon after infection as possible. Treatment is
generally very effective. If you are bitten by &
tick, remove the tick as soon as possible. Write
on the calendar the date you removed the tick
and the part of the body from which it was
removed. If you experience any of the symptoms
previously mentioned for any of the tick-borne
diseases, contact your physician. It will be
important for your physician to have a cormplete
history of your exposure to ticks. If you
experience an expanding red rash and can not
see your physician right away, take a picture of
the rash and bring that picture with you at the
time of your docfor appaintment. Anaplasmesis,
Lyme disease, and Rocky Mountain spotted
fever are treated with some of the same

antibictics.
\\......

Early treatment is the key to
prevent severe illness.




Lyme Disease: Two Standards of Care

By Lorraine Jofinson, JD, MBA
Executive Director, CALDA

Opinion within the medical community is deeply divided regarding the best approach for treating Lyme
disease, particularly persistent Lyme disease that is not cured by short-term protocolis. {1-3] This split has
resulted in two standards of care. Both viewpoints are reflected in peer-reviewed, evidence-based
guidelines. Some physicians treat patients for 30 days only and assume that remaining symptoms reflect
a self-perpetuating autoimmune response. [4] Other physicians assume that the persistent symptoms
reflect on-~going infection and gauge the duration of treatment by the patient’s individual clinical
response. These physicians believe that there is insufficient evidence at this point to adopt standardized
treatment protocols. [5]

While each viewpoint has a strong underlying hypothesis, the scientific evidence supporting either
viewpoint is equivocal. Outcomes research is fimited and conflicting. The NIAID has only funded three
double-blind, placebo-controlled treatment outcome studies for long-term treatment of persistent Lyme
disease. The findings of two studies (Klempner and Krupp) are contradictory, with one indicating that
continued treatment is beneficial for treating fatigue and the other indicating that it is not.[6-8] The third
NIAID-funded study has recently been completed and preliminary results support continued antibiotic
treatment for patients with persistent Lyme disease.[9] The findings of five non-controlied studies
support continued treatment.[1, 10-13] The existence of limited or conflicting controlied studies is not
uncommen in the practice of medicine. When this is the case, of necessity the unique clinical course of
the patient bears the laboring oar in treatment decisions.

Insurance companies have placed the full weight of their economic clout behind less expensive short-
term treatment protocols. More expensive longer-term treatment options are discredited as
“experimental” or “not evidence-based.” The point, of course, is that the science underlying both the
short-term and the longer-term treatment options is equally uncertain (similar to the situation with
treatment of prostate cancer). The appropriate response to equivocal research findings in healthcare
outcomes is to fund more research. It is estimated that only 20% of medicine practiced today is rooted in
double-blind studies.[14] The bulk of medicine today is practiced in the grey zone. Evidence-based
medicine requires only that medicine be practiced in accordance with the evidence that currently
exists, not that treatment be withheld pending research.

Insurance companies have adopted guidelines based on short-term treatment approaches. However, the
legal standard of care for treating a condition is determined by the consensus of physicians who
actually treat patients, not by treatment guidelines.[15] Moreover, more than one standard of care
may exist. A number of surveys have found a fairly even spiit among treating physicians in the case of
Lyme disease: One survey found that 57% of responding physicians treat persistent Lyme disease for
three months or more.[16] In another survey, "50% of the responders considered using antibiotics for a
time greater than one year in a symptomatic seropositive L.yme disease patient. Almost that same number
would extend therapy to 18 months if needed.”[17] For treating early Lyme disease, there is conflicting
evidence. Most physicians responding to one survey specified short-term treatment [18], while 43% of
those responding to another survey would treat erythema migrans-positive Lyme disease for three
months or more.[16]

When more than one standard of care exists, the critical question becomes w#io decides the appropriate
course of treatment for the patient. Under the medical ethical principle of autonomy, the treatment
decision belongs to the patient. Hence, the American Medical Association requires that the physician
disclose and discuss with the patient not only the risks and benefits of the proposed treatment, but also
the risks and benefits of available alternative treatments (regardless of their cost or the extent to which
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the treatment options are covered by health insurance).[19] For example, patients with prostate cancer
{(where significant uncertainty exists regarding long-term treatment outcomes) must elect between
watchful waiting, radiation and surgery. The legal doctrine of informed consent also requires that
patients be advised of material treatment options. Treatment choices involve trade-offs between the risks
and benefits of treatment options that only patients—who know the kinds of risks they are willing to run
and the types of quality of life outcomes that matter to them—are uniquely suited to make. [20]

Respect for the basic autonomy of the patient is a fundamental principle of medical ethics. Without
adequate information about treatment options, their probable outcomes, and the risks and benefits
associated with each, patients cannot act autonomously. Today, however, many patients are either denied
treatment by their HMO physicians who follow actuarial treatment protocols generated to keep treatment
costs down, or they must find an independent physician to treat them, with the all but foregone
conclusion that coverage for this treatment will be denied by their insurer based on cherry-picked
(economically favorable) guidefines. Moreover, HMO physicians generally do not advise their patients
that treatment alternatives exist. :

Scientific uncertainty about Lyme disease has resulted in more than one treatment approach (like prostate
cancer). We agree with the AMA, ACP and other professional medical organizations interested in
promoting informed patient consent and want to make sure that:

» Physicians, insurers, patients and governmental agencies are educated that two treatment
approaches exist;

e Physicians give patients sufficient information about treatment options to enable patients to make
a meaningfully informed choice and respect the autonomy of that choice;

« Insurance reimbursement be provided for treatment rendered in accordance with either standard
of care; and

« Government agencies provide unbiased information and remain neutral regarding both standards
of care and treatment approaches.
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TESTING
Table: Sensitivity/Specificity of Commercial Two-Tier

Testing for Lyme Disease

bil ﬁ‘&f H5 test Yo

CGhiivky 1o detect a SR =
test (gjca'ﬁbwﬁ e Haw {’.c\é_(;_‘uﬂ “Fl_j.e These. e
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Study/Year Sensitivity Specificity
Schmitz et al, 1993 66% 100%
Engstrom et al, 1995 55% 96%
Ledue et al, 1996 50% 100%
Bakken et al. 1997 75% 81%
Trevejo et al, 1999 29% 100%
Nowakowski et al, 2001 66% 99%
Bacon et al, 2003 68% 99%
Coulter et al, 2005 18% -
Wormser et al, 2008 14.1% -
MEAN TOTAL 49.01% 96%
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2. Engstrom et al. ] Clin Microbiol, 1995;33:419-27.

3. Ledue et al. J Clin Microbiol. 1996;34:2343-50.

4. Bakken et al. J Clin Microbiol 1997; 35(3): 537-543.

5. Trevejo et al. J Infect Dis. 1999;179:931-8.

6. Nowakowski et al. Clin Infect Dis. 2001;33:2023-7.

7. Bacon et al. J Infect Dis. 2003;187:1187-99.

8. Coulter et al. ., J Clin Microbiol 2005; 43: 5080-5084.

9. Wormser et al. Clin Vaccine Inmunol. 2008;(10):1519-22.

Two Tiee. Testie ~ (recommended by CHC)

Ly}
(D) ELISA (screening) >‘ lncirect Aests

-Measdre. ImMmune syskems  response, © infectious @‘Jﬁ‘f"f
rater Than (enfirmathon of The infechious Q‘b@‘d‘"
e ik (d_ rect ‘['C"S"’f)&; ik QS‘h’CfD Co lfure (pcld
he “duzet '

CGA - Public Health Committee Hearing — March 8, 2013
Proposed Bills S0368/HB5104 — Marie Benedetto Copyright CALDA 2008 Page 60




“"{/ A L
EsTiG
CALDA CDC Survey Results

(182 Respondents)
by Lorraine Johnson, JD, MBA and Theresa Denham

Misuse of the Centers for Disease Control and Prevention (CDC) surveillance criteria for diagnostic
purposes is a significant problem for patients with Lyme disease, causing misdiagnosis and
treatment delays that may permit the disease to advance from the more easily treated acute infection
to a chronic treatment resistant infection. As part of an informal study, a survey questionnaire was
distributed to patients with persistent Lyme disease through the Lyme Times publication nationaily and
through selected doctots’ offices throughout the nation during the last quarter of 2003 and throughout
2004. The study was completed in January 2005. Preliminary results suggest widespread misuse of the
CDC surveiliance criteria for diagnostic purposes resulting in significant diagnostic delays.
Respondents were asked to provide a unique patient identifier to ensure that no duplication of results
occurred. This article reflects the responses of the 182 respondents that were diagnosed with Lyme

disease. @
ELISA Misdiagnoses
Seventy-three percent (73%) of respondents were denied a diagnosis for Lyme at least once due to a

negative ELISA by CDC criteria. OFf these, 31% were denied access to a Western blot (WB) by their
physicians due to a negative ELISA.

Western Blot Misdiagnosis @

Sixty-one percent (61%) of respondents were denied a diagnosis for Lyme at least once due to a
negative WB blot by CDC surveillance band criteria.

ELISA and Western Blot: Misuse of CDC Surveillance Criteria for Diagnostic Purposes .
ELISA Western biot Total
| (CDC surveillance criteria) {non-duplicated)
Misdiagnosis basis 73% 61% 81%
Doctor refused to do Western blot 31%
Medical Reimbursement Denials 16% 19%

Method of Diagnosis

Of the diagnostic methods surveyed, onty 13% of those responding were diagnosed by ELISA. The
WB supported 67% of the Lyme disease cases, with significant bands present and not necessarily falling
into the CDC surveillance criteria. Diagnosis by Polymerase Chain Reaction (PCR) and spinal tap were
12 and 3%, respectively. Clinical diagnosis, without supporting lab tests, accounted for 24%.

Diagnosis and Treatment Delays

The misapplication of CDC surveillance criteria (either ELISA or WB) for diagnostic purposes resulted
in a delay in diagnosis of one year or more for 49% of responding patients, The average period of delay
in diagnosis was almost 4-%2 years. A full 81% of patients had physicians fail to diagnose their Lyme
disease because of misapplication of the CDC surveillance criteria for diagnosis. Many of these patients
incurred treatment delays as well. Delayed diagnoses in Lyme disease can allow the disease to progress
from one that is generally treatable to one that is more resistant or unresponsive to treatment, with
devastating consequences to the patient.
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The table below summarizes the diagnostic delays caused by misuse of the CDC surveillance criteria.

Patients with Lyme disease 182 {100%)
Patients with at least one diagnosis failure

due to misuse of CDC criteria 148 (31%)
Patients with treatment delays of at least

one year due to misuse of CDC criteria 90 (49%)
Range of delayed treatment duration 0 to 18 years
Average delayed treatment duration 4.4 years

The take home message of this survey is that 49% of those responding had a delay in diagnosis of one
year or greater, with the average delay almost 4-1/2 years. A recent study equated the disability caused
by persistent Lyme disease to that of congestive heart failure. Early detection and treatment is key to
Lyme disease. The CDC should not tolerate the misuse of surveillance criteria for diagnostic purposes.

CDC Miscommunication will Further Misdiagnosis Problems

In November 2003, doctors, scientists and representatives of several patient education and
advocacy groups met with officials from the department of U.S. Human and Health Services
(HHS) and the Centers for Disease Prevention and Control (CDC to discuss misuse of the

_surveillance criteria for diagnosis. As a result of that meeting, the CDC notified physicians that
the surveillance case definition was developed for national reporting and is not intended as a

surrogate for sound clinical judgment through its Mortality and Morbidity Weekly Report
(MMWR)." #

Surveillance and diagnostic criteria have distinctly different goals,® which were explained by
Paul Mead in his testimony before the Connecticut Attorney General regarding Lyme disease:

A clinical diagnosis is made for the purpose of treating an individual patient and should
consider the many details associated with that patient's iliness. Surveillance case
definitions are created for the purpose of standardization, not patient care; they exist so
that health officials can reasonably compate the number and distribution of “cases”
over space and time. Whereas physicians appropriately err on the side of over-diagnosis,
thereby assuring they don't miss a case, surveillance case definitions appropriately err on
the side of specificity, thereby assuring that they do not inadvertently capture ilinesses
due to other conditions. ...*

However, in a recent MMWR, the CDC emphasized its two-tiered testing recommendation and failed
to underscore the clinical nature of the diagnosis.’ Unfortunately, this publication will undoubtedly lead
to more misdiagnosis and treatment delays for patients.

' Centers for Disease Control and Prevention (1996). “Lyme Disease Surveillance Case Definition (revised September
19986)."

? Centers for Disease Control and Prevention (2004). “Lyme Disease—United States, 2001--2." MMWR 53((17)): 365-9.
® Centers for Disease Control and Prevention (1997). “Case definition for infectious conditions under public health
surveillance (Lyme disease surveillance case definition) hitp:/fwwew.cde gov/ncidod/dvbid/lyme/casedef2.him.” MMWE
46(RR10): 1-3, 15-16.

* Mead, P. “Statement by Paul Mead, MD, MPH, Medical Epidemiologist, Division of Vector-Borne Infectious Diseases,
National Center for Infectious Diseases, Center for Disease Control and Prevention, U.S. Department of Health and
Human Setrvices on Hearing: CDC’s Lyme Disease Prevention and Conitrol Activities before the Connecticut Department
of Public Health and the Connecticut Attomey General's Office on January 29, 2004.”

® Centers for Disease Control and Prevention, “Notice to Readers: Caution Regarding Testing for Lyme Disease.”
MMWR, February 11, 2005. 54((05)): p. 125.

CGA - Public Health Committee Hearing - March 8, 2013
Propesed Bills 50368/HB5104 - Marle Benedetto Page 62




TESTIN G
Understanding the Western Blot

By Carl Brenner

Revised: September, 1996

Inquiries about various issues relating to Western blot (WB) testing are frequently posted to
the Lyme disease discussion groups on the Internet. Among the most commonly asked
questions are: What laboratory techniques are used to carry out the assay? What exactly is
being measuted? What is a “band”? How ate the results interpreted? What are the CDC
ctiteria for a “positive” testr Although some of the medical jargon associated with
immunology can be a [ittle overwheiming, the scientific principles behind these tests are not
difficult to grasp. The following article is offered as a primer in the technigues and
interpretation of Western blotting, and should help most patients navigate their way through
some of the medical and scientific terminology associated with the assay.

First of all, it shouid be noted that the Western biot is usually performed as a follow-up to an
ELISA test, which is the most commonly employed initial test for Lyme disease. “ELISA” is
an actonym for “enzyme-linked immunosorbent assay.” There are ELISA tests and Western
blots for many infectious agents; for example, the usual testing regime for HiV is also an
initial ELISA followed by a confirmatory Western biot.

Both the ELISA and the Western blot are “Indirect” tests -- that is, they measure the
Immune system’s response to an infectious agent rather than looking for components of the |
agent itself. In a Lyme disease ELISA, antigens (proteins that evoke an immune response in
humans) from Borrelia burgdorferi (Bb) are fixed to a solid-phase medium and incubated with
dituted preparations of the patient’s serum. If antibodies to the organism are present in the
patient’s blood, they will bind to the antigen. These bound antibodies can then be detected
when a second solution, which contains antibodies to human antibodies, is added to the
preparation. Linked to these second antibodies is an enzyme which changes color when a
certain chemical is added to the mix. Although the methodology is somewhat complicated,
the basic principle is simple: the test looks for antibodies in the patient’s serum that react to
the antigens present in Borrefia burgdorferi. 1f such antibodies exist in the patient’s blood, that
is an indication that the patient has been previously exposed to B. burgdorferi.

Cross-reacting antibodies

However, many different species of bacteria can share common proteins. Most Lyme disease
ELISAs use sonicated whole Borrelia burgdorferi -- that is, they take a bunch of B. burgdorferi
cells and break them down with high frequency sound waves, then use the resulting smear as
the antigen in the test. It is possible that a given patient serum can react with the B. burgdorferi
preparation even if the patient hasn’t been exposed to Bb, perhaps because Bb shares
proteins with another infectious agent that the patient’s immune system has encountered.
For exampie, some patients with periodontal disease, which is sometimes associated with an
oral spirochete, might test positive on a Lyme ELISA, because their sera will react to
components of Bb (like the flageltar protein, which is shared by many spirochetes} even
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though they themselves have never been infected with Bb. Therefore, some positive Lyme
disease ELISA results can be “false” postiives.

To distinguish the false positives from the true positives, a more specific laboratory
technique, known as immunabilotting, is used. (The Western blot, which identifies specific
antibody proteins, is but one kind of immunoblot; there is also a Northern blot, which
separates and identifies RNA fragments, and a Southern blot, which does the same for DNA
sequences.) In a Western blot, the testing laboratory looks for antibodies directed against a
wide range of Bb proteins. This is done by first disrupting Bb cells with an electrical current
and then “blotting” the separated proteins onto a paper or nyion sheet. The current causes
the proteins to separate according to their particle weights, measured in kilodaltons (kDa).
From here on, the procedure is similar to the ELISA -- the various Bb antigens are exposed
to the patient’s setum, and reactivity is measuted the same way (by linking an enzyme to a
second antibody that reacts to the human antibodies). If the patient has antibody to a
specific Bb protein, a “band” will form at a specific place on the immunoblot. For example,
if a patient has antibody directed against outer surface protein A (OspA) of Bb, there will be
a WB band at 31 kDa. By looking at the band pattern of patient’s WB results, the lab can
determine if the patient’s immune response is specific for Bb.

- Here’s where all the problems come in. Until recently, there has never been an agreed-upon
standard for what constitutes a positive WB. Different laboratories have used different
antigen preparations (say, different strains of Bb) to run the test and have also interpreted
resuits differently. Some required a certain number of bands to constitute a positive result,
others might require more or fewer. Some felt that certain bands should be given more
priority than others. In late 1994, the Centers for Disease Control and Prevention (CDC)
convened a meeting in Dearborn, Michigan, [1] in an attempt to get everybody on the same
page, so that there would be some consistency from lab to lab in the methodology and
reporting of Western blot resuits,

igG and IgM

Before we get to the recommendations that resulted from this meeting, we need to
understand one more facet of the human immune response. Many patients have noticed that
their Western blot report is actually comprised of two separate parts, [gM and lgG. These
are immunoglobulins {antibody proteins) produced by the immune system to fight infection.
IgM is produced fairly early in the course of an infection, while |gG response comes later.
Some patients might already have an 1gM response at the time of the EM rash; IgG
response, according to the traditional model, tends to start several weeks after infection and
peak months or even years later. [n some patients, the |gM response can remain elevated; in
others it might decline, regardless of whether or not treatment is successful. Simitarly, 19G
response can remain strong or decline with time, again regardless of treatment. Most WB
results report separate |gM and 1gG band patterns and the criteria for a positive result are
different for the two imrmunoglobulins,

Finally, in setting up a nationwide standard for a positive WB, one makes several
assumptions -- that all strains of Bb will provoke similar immune responses in all patients,
that all patients will mount a measurable immune response when exposed to Bb, and that the
IgGG immune response will persist in an infected patient. Unfortunately, none of these is
always true. Therefore, a judicious interpretation of Western blot results in a clinical setting
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should take into account both the vagaries of the human immune response and the
possibility that strain variations in Bb might produce unusual banding patterns.

Official criteria
The CDC criteria for a positive WB are as follows:

* For IgM, 2 of the following three bands: OspC (21-25), 39 and 41. * For IgG, 5 of the
following ten bands: 18, OspC (21-25), 28, 30, 39, 41, 45, 58, 66 and 93.

How were these recommendations arrived at? The IgG criteria were taken pretty much ""’—S—r“_(_' A
unchanged from a(1993 paper by Dressier, Whalen, Reinhardt and Steere [2]. In this study, ————

the authors performed immunoblots on several dozen patients with well characterized Lyme
disease and a strong antibody response and looked at the resulting blot patterns. By doing
some fairly involved statistical analysis, they could determine which bands showed up most
often and which best distinguished LD patients from control subjects who did not have LD.
They found that by requiring 5 of the 10 bands listed, they could make the results the most
specific, in their view, without sacrificing too much sensitivity. (“Sensitivity” means the
ability of the test to detect patients who have the disease, “specificity’” means the ability of
the test to exclude those who don’t. Usually, an increase in one of these measures means a
decrease in the other.)

The IgM criteria were determined in much the same fashion (by different authors in
different papers). Fewer bands are required here because the immune response is less mature
at this paint. Several studies have shown that the first band to show up on a Lyme disease
patient’s IgM blot is usually the one at 41 kDa, followed by the OspC band and/ot the one
at 39. The OspC and 39 kDa band are highly specific for Bb, while the 41 kDa band isn't.
That's why the 41 by itself isn’t considered adequate. Here’s the rub, though: the CDC
doest’t want the TgM criteria being used for any patient that has been sick for more than a
month or two. The thinking here is that by this time an |gG response should have Kicked in

and the IgM criteria, because they require fewer bands, are not appropriate for patients with
later disease.

Criticism of CDC criteria

A number of criticisms have been offered of the CDC criteria since their adoption in 1994,
The first is centered on the CDC’s failure to make any qualitative distinction among the
various bands that can show up on a patient’s Westetn blot. A nutmber of Lyme disease
researchers feel that different bands on a WB have different relative importance — that “all
bands ate not created equal.” For example, marny patients with Lyme disease will show
reactive bands at, say, 60 and/or 66 kDa. However, these correspond to common proteins in
rnany bacteria, not just Borrelia burgdorferi, and so are of limited diagnostic usefulness,
especially in the absence of other, more species-specific bands. The band at 41 kDa
cotresponds to Bb’s flagella (the whip like organelles used for locomotion -- Bb has several)
and is one of the earliest to show up on the Western blots of Lyme disease patients. But for
some reason it is also the most commonly appearing band in control subjects. This may be
due 1o the fact that many people are exposed to spirochetes at some time in their lives and
so their sera might cross react with this protein.

On the other hand, certain other bands are considered highly specific for Bb -- the
aforementioned 31 kDa band, for examplie, or 34 (OspB) or 39 or OspC (anywhere between
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21 and 25). The 83 and 94 kDa bands are also thought to be species-specific. Many Lyme
disease scientists believe that any patient whose |gG Western blot exhibits bands at, say, any
three (or even two) of these locations almost certainly has Lyme disease, regardless of
whether or not any other bands are present. They feel that these bands on a Lyme Western
blot are simply more meaningful than other, less specific ones and that a rational
interpretation of a WB resuit should take this into account. Unfortunately, this does not

1966 — fw)ﬂﬁg_apge_u.\and will happen even less with the new CDC criteria [ Ed. Note: This paper was
Cvidene—t8—— grritten in 1996. [he eriteria have remained the same.}

st e A - o o HK
@ ' second criticism of the CDC Wes?ern blot criteria is that they f.?ul to mclt:lde th@w 34
kDa bands. This does indeed seem like an odd decision, since an hese -
molecular weights correspond to the OspA and OspB proteins ogig, burgdorferi, §vhi_ch are
considered to be among the most species-specific proteins of the organism. So why didn’t
Dressler et al. include them? Answer: These bands tend to appear late if at all in Lyme
disease patients, and did not show up with great frequency in the patients that the Dressler et
X These. al. group studied (though they did show up sometimes). As a result, they weren’t deemed to
hands are. have much diagnostic value and didn’t find th¢ way oftto the CDC hot list. However, while
< -’p@CiGc ol L‘ the absence of either of these bands from a patient’s immunoblot result does not rule out

EXCLUDED Foen Lyme disease, their presence is hardly meaningless. Thus, many Lyme disease experts believe
CoC Cri k:ﬂf:" -~ it is a serious mistake to exclude these two antibody proteins from the list of significant
Ao Theug bands. The CDC’s decision to do so seems patticulatly strange in light of the fact that it is
V‘IC””L bic. J  the OspA component of Bb that is being used as the stimulating antigen in the ongoing
HG L (,{)z(t(’\b experimental Lyme disease vaccine trials. As one immunologist remarked shortly after the
to Auearsy, 1994 CDC confetence, “If OspA is so unimportant, then why the heck are we vaccinating
fHzell. -gT'i , people with it?”
jauch So Aot
e proflons fendhsd e ,
W{ e PO —|1a/ False negatives
Vaccins R pepiR Finally, it is important to keep in mind that no matter how carefuily the Western blot test is
wi Ly HE Vaccirne carried out and interpreted, its usefulness, like that of all tests that measure B. burgdorferi

Lihest 1 L5 antibodies, is ultimately contingent on the reliability of the human immune response as an
Gjet “"bq"m indicator of exposure to B. burgdorferi. There are several scenarios in which the lack of a
The prariet” detectable antibody response may falsely point to a lack of B. burgdorferi infection. First, it is

well established that early subcurative treatment of Lyme disease can abrogate the human
immune response to B. burgdorferi [3]. Although this is not thought to be a common
phenomenon, a recent comparative trial for the treatment of erythema migrans found that a
majority of patients who failed early treatment and suffered clinical relapse were seronegative
at the time of relapse [4]. Even treatment for disseminated Lyme disease, in which the
patient’s IgG immune response was previously well-established, can render a patient
seronegative after treatment despite post-treatment culture-positivity for B. burgdorferi [5,6].

In addition, patients with Lyme disease may not test positive for exposure to B. burgdorferi
because their antibodies to the organism are bound up in immune complexes [7]. Once steps
are taken to dissociate these immune complexes, free antibody can be detected; however,
this is not routinely done when performing serologic tests for Lyme disease. Finally, an
indeterminate number of patients with late Lyme disease are simply seronegative for
unkrtown reasons [8]. The actual percentage of such cases as a proportion of all Lyme
disease cases is impossible 10 estimate, since most studies of late Lyme disease enroll only
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seropositive patients, which tends to reinforce the circular and erroneous notion that
virtualty all patients with late Lyme disease are seropositive.

It should also be noted that a positive Western blot is not necessarily an indication of active
Lyme disease. A patient’s immune response to B. burgdorferi can remain intact long after
curative treatment for a Lyme infection; therefore, the resuits of a Western blot assay should
always be interpreted in the context of the total clinical picture.

Carf Brenner is a scientist. a member of the Scientific Review Bpard of the National Research Foundation
for Tick Borne Dissases, and former patient representative on the NIH Lyme Disease Advisory Panel.
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BMC
" Research Notes

Early Lyme disease with spirochetemia -
diagnosed by DNA sequencing

Sin Hang Lee', Veronica S Viglioti'", Jessica S Vigliotti'™, William Jones™, Jessie Williams®!, Jay Walshon®!

Abstract

confirmed by DNA sequencing.

Background: A sensitive and analytically specific nucleic acid ampilification test (NAAT) Ts valuable in confirming
the diagnosis of early Lyme disease at the stage of spirochetemia.

Findings: Venous blood drawn from patients with clinical presentations of Lyme disease was tested for the
standard 2-tler screen and Western Blot serology assay for Lyme disease, and also by a nested polymerase chain
reaction (PCR) for B. burgdorferi sensu fate 165 ribosomal DNA. The PCR amplicon was sequenced for B. burgdorferi
genomic DNA validation. A total of 130 patients visiting emergency room (ER) or Walk-n dlinic (WALKIN}, and 333
patients referred through the private physicians’ offices were studied. While 54% of the ER/WALKIN patients
showed DNA evidence of spirochetemia, none (0%) of the patlents referred from private physicians’ offices were
DNA-positive. In contrast, while 84% of the patients referred from private physicians’ offices were positive for the
2-tier Lyme seroiogy assay, only 1.5% of the ER/WALKIN patients were positive for this antibody test. The 2-tier
serclogy assay missed 85.7% of the cases of early Lyme disease with spirochetemia. The latter diagnosis was

Condusion: Nested PCR followed by automated DNA sequendng is a valuable supplement to the standard 2-tier
antibody assay In the diagnosis of early Lyme disease with spirochaternia. The best time to test for Lyme
spirochetemia is when the patients [iving in the Lyme disease endemic areas develop unexplained symptoms or
clinical manifestations that are consistent with Lyme disease early in the course of their iliness.

Background

Lyme disease is a tick-borne human infection which is
an imperative differential diagnosis for internal medicine
physicians offering primary care to ambulatory patients
in the endemic counties of the United States. Hemato-
genous dissemination of the Borrelia burgdorfert spiro-
chetes from the initial skin site of a tick bite is believed
to cause secondary skin lesions and extracutaneous
manifestations in Lyme disease [1]. Borrelia spirochete-
mia, when validated, provides reliable objective evidence
for the diagnosis of early Lyme disease, based on which
timely appropriate treatment is instituted to avoid tissue
damage and to prevent the infection from going into
chronic phase. However, B. burgdorferi spirochetemia is
transient, and the culture techniques which require at

# Correspondence: sinhang les@milfordhospital.org

1 Contributed equally

"Department of Pathology, Milford Hospital, 300 Seaside Avenue, Milford,
06460, USA

Full list of author information is available at the end of the article

{: ) Eiaiied Cental

least 9 mL of plasma sample and may take several
weeks to recover [2] are not practical as a routine diag-
nostic tool. Pathogenic Borrelia burgdorferi cells are
known to exist in non-dividing or slowly dividing forms
which may not generate a visible positive growth in arti-
ficial media at all {3]. The diagnosis of early Lyme dis-
ease has been a challenging task for the primary contact
physicians practicing in the endemic areas [4].

The polymerase chain reaction (PCR) technologies for
the study of the most conserved genospecies-specific
Borrelia burgdorferi sensu lato168 ribosomal RNA gene,
or 165 rDNA, have been used in epidemiology research
[5,6]. Using a pair of specific TEC1 and LD2 primers for
PCR, the chances of non-specific amplification of 165
rDNA derived from spirochetes unrelated to Lyme dis-
ease are minimized [7]. However, little attempt has been
made to transfer this procedure into clinical laboratory
practice because the method is not robust enough for
routine diagnostic applications. We have recently refined
this research tool with a nested PCR technology for DNA

© 2010 Lee et al; llcensee BloMed Central Ltd. This is an open access artide distibuted under the terms of the Craative Commons
Attribution License (http/creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original wark is properiy cited.
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detection, followed by automated direct DNA sequencing
for validation of the genospecies-specific B. burgdorferi
sensu late 165 rDNA in patient body fluids to further
augment the sensitivity and specificity of the procedure
as a clinical laboratory test-[8]. Since the base sequence
of the PCR-amplified spirochete DNA in this procedure
is routinely validated by online sequence alignment algo-
rithms with the GenBank database with a 100% identities
match with an exclusive unique sequence for the molecu-
lar diagnosis to be established, there are no false posifive
results due to molecular misidentification. The nested
PCR technology has increased the sensitivity of the com-
monly used one-round PCR NAAT for Lyme spirochete
DNA by 100-1000 fold [8]. This report summarizes our
experience in using this routine clinical laboratory test
for molecular diagnosis of B. burgdorferi spirochetemia in
an endemic suburban town during a summer season.

Methods

From May 1 to November 30, 2009, 463 paired samples of
EDTA-anticoagulated venous blood and venous blood
without additives from patients suspected of having Lyme
disease were received by the Milford Hospital-affiliated
Milford Medical Laboratory to be tested for Lyme disease.

Of these 463 pairs of blood samples, 130 were collected
on the order of the physicians working in the hospital
emergency room (ER} and walk-in clinic (WALKIN)
because clinical manifestations of the patients were sug-
gestive of Lyine disease with or without the history of a
recent tick bite. Milford is a suburban town in Connecti-
cut in which Lyme disease is endemic.

Milford Hospital is a community hospital. Its ER and
WALKIN have about 40,000 patient visits a year. The
local residents and practicing physicians are aware that
Lyme borreliosis should always be a differential diagno-
sis during the months from spring to fall when a patient
presents with a recent onset of fatigue, skin rash, fever,
muscle aches, neck pain, joint pains or lymphadenopa-
thy, without a clear etiology, These symptoms and signs
which may vary from patient to patient are recognized
as common clinical presentations in early Lyme disease
in the United States [9].

The remaining 333 pairs of blood samples were from
patients referred by their primary care private physicians
in the area for possible Lyme disease.

The 130 ER/WALKIN patients had an age range
between 14 and 84 years old with a median age of 42.
In comparison, the 333 patients referred from the pri-
vate physicians’ offices had an age range between 11 and
89 with a median age of 51.

For every pair of the blood samples received, the
plasma was separated from the EDTA-blood for nested
PCR/DNA sequencing for the detection of B. burgdorferi
165 rDNA, which was performed at the Milford Medical
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Laboratory, a clinical laboratory approved by the
Department of Public Health, State of Connecticut,
under the Clinical Laboratory Improvement Act of 1988
to perform high-complexity laboratory testing, including
PCR and DNA sequencing for the molecular identifica-
tion of Borrelia burgdorferi. The latter methodology was
published elsewhere [8]. Briefly, a 100 pL aliquot of the
patient plasma was mixed with 200 pL 0.7 M ammo-
nium hydroxide in a 1.5 mL Eppendorf tube for DNA.
extraction. The mixture was heated at 95-98°C for 5
min with closed cap, followed by 10 min with open cap.
After the tube was cooled to room temperature, 700 gL
of 95% ethanol and 30 pL of 3 M sodium acetate were
added to the mixture. The mixture was centrifuged at
13,000 rpm (~16,000 g} for 5 min and the supernatant
discarded. The precipitate was re-suspended in 1 ml of
cold 70% ethanol. Then the suspension was centrifuged
at 13,000 rpm for 5 min. After all liquid was discarded,
the pellet was air-dried and re-suspended in 100 pl. TE
buffer with heating at 95-98°C for 5 min. The heated
suspension was finally centrifuged at 13,000 rpm for 5
min. One yL. of the supernatant was used for primary
PCR to be followed by nested PCR amplification without
further purification, using a ready-to-use HiFi®* DNA
polymerase LoTemp® PCR mix (HiFi DNA Tech, LLC,
Trumbaull, CT) in a total volume of 25 uL. A trace of
the primary PCR products without purification was
transferred by a micro glass rod to another 25 pL
LoTemp® PCR mix containing a pair of heminested
(nested} primers for nested PCR amplification.

The primary PCR primers used were nucleotides 1.D1
(5-ATGCACACTTGGTGTTAACTA} and LD2 (5"-GAC
TTATCACCGGCAGTCTTA) [5]. The nested PCR pri-
mers were nucleotides TEC1 (5-CTGGGGAGTATGC
TCGCA AGA) [7] and LD2 [5]. The thermocycling steps
were programmed to 30-cycles at 85°C for 30 seconds, 50°
C for 30 seconds, and 65°C for 1 minute after an initial
heating for 10 minutes at 85°C, with a final extension at
65°C for 10 minutes for both primary and nested PCR in a
TC-412 Thermal Cycler (Techne Incorporated, Burling-
ton, NJ). All positive nested PCR products showing a band
of expected target size on gel electrophoresis were sub-
jected to direct automated DNA sequencing, using TEC1
nucieotide as the sequencing primer.

The serum sample was submitted for Lyme disease
antibody screen by the 2-tier immunoglobulin M (IgM)
and immunoglobulin G (IgG) enzyme-linked immuno-
sorbent assay (ELISA) and Western Blot for the detection
of antibodies against sonicated whole-cell B, burgdorferi
by Quest Diagnostics Incorporated, Wallingford, CT, a
recognized commercial reference clinical laboratory,
according to the CDC guidelines [10].

Publication of general analytical data extracted from
hospital records with concealed patient identities was
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approved by the Milford Hospital Institutional Review
Board.

Results
As previously reported, nested PCR amplification of the
conserved segment of B. burgdorferi sensu lato 16§
rDNA for signature sequence analysis generafed a 293
base-pair (bp) amplicon with the TEC1 and LD2 pri-
mers. After confirming a 100% identities match with a
unigue specific DNA sequence for B. burgdorferi sensu
lato 165 rDNA stored in the GenBank database using
the online Basic Local Alignment Search Tool (BLAST),
the molecular identification of the nested PCR product
as a genomic DNA of B. burgdorferi was established
beyond a reasonable doubt. BLAST analysis of a 50-60
bp sequence downstream of the LD2 primer-binding
site was more than adequate to achieve a very low E-
value, which indicates that the chance of molecular mis-
identification is infinitesimal. A segment of the electro-
pherogram containing the signature nucleotide sequence
{Figure 1) was incorporated in the laboratory report for
completion of an evidence-based molecular diagnosis of
Lyme borrelia spirochetemia.

Our experience confirmed that PCR is not a specific
tool for DNA identification, especially for the diagnosis
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of Lyme disease. From this series of 436 patients, 3
plasma samples were found to contain non-target DNA
which led to generation of PCR products of a molecular
size similar, but not identical, to that of the B. burgdor-
Sferi 16S tDNA. These non-Lyme disease DNA molecules
were amplified by the PCR primer pair designed for B.
burgdorferi DNA replication. However, in the absence of
a fully matched B. burgdorferi target DNA template,
these unintended and non-target DNA molecules were
amplified by the partially matched primers during the
highly sensitive nested PCR process. One of such non-
target PCR amplicons was only 6-bp shorter than the
expected 293-bp B. burgdorferi 16S rDNA fragment, as
observed on gel electrophoresis (Figure 2). Only DNA
sequencing could confirm that it was really a 287-bp
165 rDNA fragment of an environmental bacterium
{Figure 3). As indicated in the GenBank database, the
primer binding sites selected for PCR amplification of
the most conserved 165 ribosomal RNA gene of the
genospecies of Borrelia burgdorferi sensu lato also bear
great similarities in DNA sequence with the 168 riboso-
mal RNA genes of other bacterial species (Figure 4).
There was an obvious difference in the test results
between the 333 blood sample pairs from the patients
referred to the laboratory by the individual private

gb|50247720.1 |
partial segnence
Length=1246

Soore = 115 biks {58),
Identities = 58/58
Strand=Plus/Plus

Expect
{100%), Gaps

non

Cuery 1

Sbjct 988

Borrelia burgdorferi strain CAS 169 ribosomal RNA gene,

2e-23
0/58 {0%}

TGAGCTETTGEETTAAGTCCCGCAACGAGCGCAACCCTTETTATCTGTTACCAGCATE 58

VL ECEL LD LU L L LT

TGAGETGTTGGETTRAGTCCCRCAACGAGCGCARCCCTIGTTATCTGTTACCAGOATE 1045

Figure 1 DNA sequencing of Borrelia burgdorferi 165 rDNA detected in the plasma of a spirochetemic patient This 58-base sequence
was excised from an electropherogram generated by an ABI 3130 genetic analyzer. The templaie was the nested PCR amplicon generated by
the TECT and LD2 primers. The sequencing primer was TECI. BLAST alignment analysis valicates the molecular diagnosis of hematogencus
dissernination of Lyme disease in this patient ABl, Applied Biosystems, Foster City, CA,
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Figure 2 Gel electrophoresis of nested PCR products of DNA
from the plasma of a patient suspicious of Lyme disease (M09-
2475). The sample was ampfified by the TECT and LD2 primers and
one major band had the molecular weight indistinguishiable from
the B. burgdorferi DNA control, P = B. burgdorferi 165 rDNA nested
PCR amplicon control; molecular size 293 base pairs. M0S-2475 =
Nested PCR products of questionable DNA isclated from a patient's
plasma. The nested PCR was performed in triplicate to ensure
technical accuracy. M = Molecular ruler. N = Negative control to

rule out reagent contamination.

practitioners and the 130 blood ample pairs from the
patients seen by the physicians at the ER and WALKIN.
Of the blood samples from the former group of 333
patients, 28 (28/333), namely 8.4%, were found to be
positive for the 2-tier IgM and IgG ELISA screen and
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further confirmed by Western Blot for the detection of
antibodies against sonicated whole-cell B. burgdorferi,
But all of the 333 companion plasma samples in this
group were negative for B. burgdorferi nested PCR
NAAT, indicating that there was no evidence of spiro-
chetemia in these patients (Table 1).

Of the blood sample pairs collected from the 130
patients visiting the ER and WALKIN, 2 (2/130), namely
1.5%, were found to be positive for the 2-tier Lyme dis-
ease serology test, and 7 (7/130), namely 5.4%, were
found to contain B. burgdorferi 165 rDNA. Of the 2
patients in this group, whose serum was positive for the
2-tier antibody test for Lyime disease, 1 was also found
to have circulating B. burgdorferi DNA in the compa-
nion plasma. The other sero-positive patient did not
have evidence of B. burgdorferi spirochetemia when the
2-tier Lyme disease antibody test became positive. In
other words, among the 7 ER/WALKIN patients pre-
senting with spirochetemia, 6 had B. burgdorferi DNA
in their blood without the characteristic antibodies
while 1 patient had both B. burgdorferi DNA and the
characteristic Lyme disease antibodies in the blood
(Table 2).

At the spirochetemic stage, 3 of the 7 patients had
skin rashes. Two of the 3 skin lesions presented with a
"bull’s eye” appearance, considered typical of Lyme dis-
ease, and 1 was described as “hives”. Most of the spiro-
chetemic patients (5/7) stated that the duration of their
chief complaint symptoms and signs lasted for about 24
hours before they decided to seek immediate medical
attention. ‘Two (2/7) of the patients had multiple joint
pains or headaches for about 3 weeks before visiting the
ER/WALKIN after noticing an additional chest pain or a

ghlFIs2en70. 14
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Figure 3 DNA sequencing of the nested PCR products of case M09-2475, as illustrated in Figure 2. The 21-base LD2 PCR primer-hinding
site for 8. burgdorferi is marked on the right. A 60-base sequence on the left is validated to be that of a Pusilimonas 165 rDNA based on
GenBank database. This is a typical example of environmentat bacterfal 165 rDNA In patient’s blood masquerading as B. burgdorferi 165 1DNA
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Alignment of the DNA sequences of the two PCR primer binding sites
with 10 adjoining bases of B. burgdorferi sensu lato 165 rDNA (a)
against those of an environmental bacterium (b)

{see Figure 3)

{(a) ctggggagtatgctegcaagagtgaaactcaX———- gggactcagataagactgccggtgataagtc

(b)ct gggajagt acggtcgcaagattaaaactcaX000000ggcactctaatgagactgecggtgacaaacc

mismatched bases printed in red bold face, X

165 1DNA from a 293-base B, burgdorferi 165 rDNA.

Figure 4 Two partial DNA sequences retrieved from the National Center for Biotechnology Information database. (a} GenBank Locus
GO247740, a 293-base long signature sequence for 8. burgdorferd 165 1DNA, TECT {lefi) and LD2 {right) PCR primer sites underlined, (b} GenBank
Locus FI948170, a 287-base long sequence of 165 rDNA for numerous environmental bacteria. TECY and LD2 primer sites undertined. Note 6

= 231 beses in a sequence specific and unique for 8. burgdorferi 165 rDNA, X = 2325
bases in a sequence nonspedific for environmental bacterial 165 IDNA. 000000 = 6 slots with no nudleotide bases. In the absence of a fully
matched 8. burgdorferl DNA, the PCR primers may bind to a partially matched non-target bacterial DNA templates which are not infrequendy
present in normal human blood, Only DNA sequencing can distinguish the 287 base-pair PCR amplicon of a common environmental hacterial

skin rash. At the time of the initial visit, none of the spir-
ochetemic patients registered a fever. On 4 patients for
whom a CBC was ordered, 3 (3/4) showed slight leukocy-
tosis with an increased percentage of neutrophils. CGne
patient who had a concomitant chronic liver disease
showed evidence of lenkopenia. None of the 7 spiroche-
temic patients recalled a history of recent tick bites.
As stated above, only one of the 7 spirochetemic
patients {1/7) was found to be positive for the 2-tier
serology test at the time of the initial visit. Follow-up
information obtained from the primary care physicians
of the patients confirmed that all presenting clinical
symptoms and signs ascribed to Lyme borreliosis
resolved completely after treatment with oral doxycy-
cline, without recurrences in the ensuing 6-11 months.
Only one of the 6 spirochetemic patients who were
serologically negative at the initial visit was re-tested
for possible rising antibody titers of Lyme disease, and
the serology re-testing result was also negative. The

Table 1 Comparison of nested PCR and 2-tier serology in
detection of Lyme disease among 333 patients referred
by private practitioners from offices

major relevant clinical findings of the 7 spriochetemic
patients were sumnmarized in Table 3.

Discussion

Accurate diagnosis of early Lyme disease plays a pivotal
role in “curing” the infection with appropriate antibiotic
treatment, and in preventing the infection from going
into chronic phase which may cause debilitating tissue
damage. However, the clinical manifestations of early
Lyme disease are highly variable and often not easily
distinguished from those caused by other illnesses. The
commonly used 2-tier serology laboratory test which
usually only turns positive during convalescence of the
infection is reported to be negative or non-diagnostic in
75% of the “clinically confirmed” cases of early Lyme
disease [4]. Testing for B. burgdorferi spirochetemia has
been suggested to be the laboratory approach to diag-
nose early Lyme disease at the stage of hematogenous
dissemination of the bacteria, which is believed to

Table 2 Comparison of nested PCR and 2-tier serology in
detection of Lyme disease among 130 patients visiting
emergency room and walk-in clinic

Two-tier Serology Total Two-tier Serology Total
+ - + -
Nested PCR + 0 0 0 Nested P(R-+ 1 & 7
Nested PCR - 28 305 333 Nested PCR - 1 122 123
Total 28 305 333 Total i 128 130
+ = positive. + = positive.
- = negative, - = negative,

Laboratory detection of lyme disease among 333 patients referred from
private offices:

Confirmed case prevalence = 28/333 = 84% {2-fier serology only).
Sensitivity of nested PCR = 0% (G/28).

earing - March 8, 201
Proposed Bills S0368/HB5104 - Marie Benedetto

Laboratory detection of Lyme disease among 130 ER/walkin patients:

Confirmed case prevalence = (74+1)/130 = 8/130 = 6.2% (DNA sequencing or
2-tier serology).
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precede the appearance of the diagnostic antibodies
[1,2,4]. However, the traditional microbiology blood cul-
ture technigues are not practical for the diagnosis of
Lyme disease because it takes several weeks to recover a
positive growth of the Lyme spirochetes in the liquid
media. Attempts to culture B. burgdorferi spirochetes
from patients’ blood as a diagnostic tool have largely
resulted in disappoiniments [11]. Non-dividing or slowly
dividing Borrelia burgdorferi cells which do not generate
a discernible positive culture in artificial liquid media
are known to cause infections in animals [3]. The other
alternative to detect this fastidious infectous agent in a
patient’s blood is to test for its genetic fingerprint mate-
rials, namely by a NAAT.

Several PCR-based nucleic acid amplification tests
have been used for the detection of B. burgdorferi DNA
in the blood samples of patients suffering from Lyme
disease. However, their sensitivity is generally too low to
be usefudl for clinical application [12-15] in part due to a
lack of consistency of the Borrelia burgdorferi genetic
materials targeted for PCR amplification by these meth-
ods. The lack of rigorous validation of the PCR producis
has also caused false positive results which can lead to
inappropriate treatment with potentially serious compli-
cations [16,17]. Adoption of a NAAT procedure for the
diagnosis of Lyme disease must proceed with caution.

Since all bacteria contain a 165 ribosomal RNA gene,
or 165 rDNA, which differs from one another in their
respective unique hypervariable regions, three oligonu-
cleotide PCR primers, known as LD1, LD2 [5,6], and
TEC1 [7], have been introduced to amplify a highty con-
served region of the B. burgdorferi sensu lato 165 rDNA
for its molecular fingerprint identification. In combina-
tion with the nested PCR and direct automated DNA
sequencing technologies, these genospecies-specific PCR
primers are useful in generating reliable materials for
sequence alignment analysis using the online GenBank
database as the standard for validation of the B. burg-
dorferi sensu lato 165 rDNA {8]. The potential value of
their clinical application in confirmation of early Lyme
disease spirochetemia has been demonstrated by the
results presented in this report.

One potential pitfall in targeting a highly conserved
bacteriall6S rDNA of the genospedies of B. burgdorferi
sensu lato for molecular diagnosis of Lyme borrelia spir-
ochetemia is that some environmental bacterial 168
rDNA fragments, which may be present in normal
human blood samples [18,19], can be amplified by the
chosen PCR primers, especially when the nested PCR
technology is employed to increase the detection sensi-
tivity (Figures 2, 3, 4). This kind of potential false posi-
tive result generated by a non-specific PCR can be
eliminated by routine direct DNA sequencing of all
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putative PCR-positive materials with their signature
sequences validated through online GenBank sequence
alignment algorithms (Figure 1).

In one residential suburb where Lyme disease is ende-
mic, we found that 5.4% of the ER/WALKIN patients
presenting with Lyme disease-like clinical manifestations
were shown to have B. burgdorferi spirochetemia while
none (0%) of the patients referred to the laboratory
from their private doctors’ offices with the same differ-
ential diagnosis had evidence of spirochetemia when
tested by the same procedure. In comparison, only 1.5%
of the ER/WALKIN patients in the same group were
positive for the 2-tier antibody serology test for Lyme
disease while 8.4% of the patients referred from the pri-
vate doctors’ offices were positive for the 2-tier serology
test. These findings seem to indicate that the best time
for detecting spirochetemia in early Lyme disease is
when the onset of the clinical manifestations is noticed
by the patient. Such immediate medical attention is
probably only available at the ER or WALKIN in most
endemic regions. Waiting for a scheduled appointment
to the regular private doctor’s office may miss the win-
dow of opportunity in DNA detection at the time when
the Lyme disease bacteria are circulating in the blood,
but oniy briefly.

In our series, 6 of the 7 (85.7%) PCR-detected, DNA
sequencing-confirmed Lyme spirochetemic patients did
not develop the 2-tier Lyme disease antibodies at the
time of initial laboratory testing. Since these patients
were all suspected of suffering from Lyme borreliosis
based on clinical manifestations alone, they were pre-
scribed a short course of preventive doxycycline while
waiting for the laboratory test results. The antibiotics
would be discontinued when the 2-tier serology screen
test and the PCR test results were both found to be
negative. All ER/WALKIN patients were referred back
o their regular primary care physicians for follow up,
and mest private healthcare practitioners did not order
additional serology tests for these patients. Therefore, it
is not known if these 6 sero-negative, proven spirochete-
mic patients would turn sero-positive for the 2-tier ser-
ology test during their long-term convalescence. If no
further follow-up serology tests were ordered, or if the
subsequent 2-tier antibody tests turned out to be nega-
tive as a resuit of the initial partial treatment {20,21],
these 6 Lyme disease patients would have been classified
as having “no evidence of Lyme disease”, except for the
DNA evidence of Lyme spirochetemia. These clinical
observations emphasize the importance of public educa-
tion in the diagnosis of Lyme borrrelial spirochetemia.
Early Lyme disease is essentially a patient-initiated
laboratory diagnosis under the guidance of an alert phy-
sician. The patients generally control the window of
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opportunity for the detection of spirochetemia which is
transient and brief. The time points of spirochetemia
may vary from patient to patient.

Conclusion

We found DNA evidence of B. burgdorferi spirochete-
mia in 7 of 130 (5.4%) ER/WALKIN patients with clini-
cal manifestations of early Lyme disease. During the
same period, we found no DNA evidence of spirochete-
mia in 333 patients who were referred from private phy-
sicians’ offices for Lyme disease tests. In comparison, 28
of the 333 (8.7%) patients from the private physicians’
offices were positive for the 2-tier Lyme disease anti-
body test whereas only 2 of the 130 (1.5%) ER/WALKIN
patients were positive for the 2-tier serology test. Only 1
of the ER/WALKIN patients was positive both for the
B. burgdorferi DNA and for the 2-tier antibody test at
the same time. Based on these findings, we conclude
that molecular testing for detection of B. burgdorferi
spirochetemia should be a supplement to the standard
2-tier serology assay for all ER/WALKIN patients with
clinical manifestations of early Lyme disease. Relying on
a serology test alone may miss the diagnosis of 85.7% of
the early Lyme disease, which can be confirmed by a
blood NAAT for spirochetemia.
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